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ﺑﻪ .  درﻳﺎي ﺧﺰر اﺳﺖ در ﺟﻨﻮب ﺑﺎ ارزش ﺗﺠﺎري ﮔﻮﻧﻪ ﻳﻚ (sucisrep resnepicA) ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان
 و ﻫﻤﭽﻨﻴﻦ ، ﺳﺎﺧﺘﺎر ﺟﻤﻌﻴﺘﻲ ﺟﻤﻌﻴﺖ ﻫﺎ ﺷﻨﺎﺳﺎﻳﻲ ﻧﻴﺎز ﺑﻪ ،  ذﺧﺎﻳﺮﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﻣﺪﻳﺮﻳﺖ ﭘﺎﻳﺪارﻣﻨﻈﻮر 
 ياﺑﺮﺣﻔﺎﻇﺘﻲ  ﺑﺮﻧﺎﻣﻪ ﺗﻮﺳﻌﻪ ﻳﻚ ﺑﺮايﻫﻤﭽﻨﻴﻦ . ﻃﺒﻴﻌﻲ ﺷﺎن دارﻳﻢ زﻳﺴﺘﮕﺎه در  آﻧﻬﺎ ﺣﻔﺎﻇﺘﻲ وﺿﻌﻴﺖ
 ﺑﺎ اﺳﺘﻔﺎده ازﻪ داد ﻫﺎي آن آن دارﻳﻢ ﻛ ﺗﻨﻮع ژﻧﺘﻴﻜﻲ آﮔﺎﻫﻲ از ﺑﻪ ﻧﻴﺎز درﻳﺎي ﺧﺰرﺗﺎس ﻣﺎﻫﻲ اﻳﺮان در 
ﻧﺸﺎﻧﮕﺮ ﻣﻠﻜﻮﻟﻲ رﻳﺰﻣﺎﻫﻮاره ﻳﺎ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ،   .ﺷﺪه ﺑﺎﺷﺪﺟﻤﻊ آوري  يﻗﺎﺑﻞ اﻋﺘﻤﺎد ﻣﻮﻟﻜﻮﻟﻲ ﻧﺸﺎﻧﮕﺮ
ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﻫﺎي ﺧﺎص  ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ در اﻳﻦ ﺗﺤﻘﻴﻖ. ﻣﻨﺎﺳﺒﻲ ﺑﺮاي اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻣﻲ ﺑﺎﺷﺪﻧﺸﺎﻧﮕﺮ 
ﺑﺎ  ﺑﺮاي اﻳﻦ ﻣﻨﻈﻮر .، ﺷﺪ داده )poleved( ﻫﺎي اﺧﺘﺼﺎﺻﻲ آن ﺑﺴﻂ آﻏﺎزﮔﺮو ، ﺟﺪاﺳﺎزي ﺷﻨﺎﺳﺎﻳﻲ 
ﺑﺮاي دو ﻣﻮﺗﻴﻒ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ دي ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  ANDﻛﺘﺎﺑﺨﺎﻧﻪ ، روش ﺟﺬب ﺑﻴﻮﺗﻴﻦ ازاﺳﺘﻔﺎده 
ﭘﺲ از ﻛﻠﻮن .ﻏﻨﻲ ﺳﺎزي ﺷﺪ  ) ACAG ,ATAG (و دو ﻣﻮﺗﻴﻒ ﺗﺘﺮاﻧﻮﻛﻠﺌﻮﺗﻴﺪ  )TG ,AG( ﺷﺎﻣﻞ ﻴﺪﻧﻮﻛﻠﺌﻮﺗ
ژﻧﻮﻣﻲ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺟﺪا ﻛﻠﻮﻧﻲ ﺳﻔﻴﺪ از ﻛﺘﺎﺑﺨﺎﻧﻪ  0081ﺣﺪود  iloc.E ά5hD در وﻛﺘﻮر و ﺑﺎﻛﺘﺮي 
ﻫﺎﻳﻲ ﻛﻪ ﺑﺮاي ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻛﻠﻨﻲ  (noitazidirbyH retliF  )ﻓﻴﻠﺘﺮﻫﻴﺒﺮﻳﺪاﺳﻴﻮن از روش  .ﺳﺎزي ﺷﺪ
ﻣﺜﺒﺖ ﻛﻠﻮﻧﻲ  053آﻧﻬﺎ ﻴﻦ ﺑ در ﻛﻪﻣﺤﺘﻮي ﺗﻮاﻟﻲ ﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ﺑﻮدﻧﺪ  اﺳﺘﻔﺎده ﺷﺪ
را آﻏﺎزﮔﺮ ﺗﻮاﻟﻲ ﻛﻪ ﻛﻠﻴﻪ ﺷﺮاﻳﻂ ﻻزم ﺑﺮاي ﻃﺮاﺣﻲ  18ﺗﻮاﻟﻲ ﻫﺎ ﺑﻴﻦ  در. ﺷﻨﺎﺳﺎﻳﻲ و ﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ ﺷﺪﻧﺪ 
ﺗﺎس  ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖاﺧﺘﺼﺎﺻﻲ  ﺟﻔﺖ آﻏﺎزﮔﺮ  86ﺸﺎﺑﻪ ، ﺘﺗﻮاﻟﻲ ﻣ 31ف ﺬﭘﺲ از ﺣ. داﺷﺘﻨﺪ ﺷﻨﺎﺳﺎﻳﻲ ﺷﺪ 
  اﺧﺘﺼﺎﺻﻲ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ﺑﺎ ﻧﺎم ﻫﺎي آﻏﺎزﮔﺮ  . داده ﺷﺪ  ﺑﺴﻂ ﻣﺎﻫﻲ اﻳﺮان
 ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖاﺧﺘﺼﺎﺻﻲ ﻫﺎي آﻏﺎزﮔﺮ و  ANDي ﻛﻠﻴﻪ ﺗﻮاﻟﻲ ﻫﺎ.ﻧﺎﻣﮕﺬاري ﺷﺪﻧﺪ 18-epAاﻟﻲ  10-epA
   .ﺛﺒﺖ ﺷﺪ(  knaBneG)ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان در ﺑﺎﻧﻚ ژن 
  ﻧﻤﻮﻧﻪ از 42   RCP ﺑﺎ  اﺧﺘﺼﺎﺻﻲ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎس ﻣﺎﻫﻲ ﻫﺎيآﻏﺎزﮔﺮ و ﻛﺎراﻳﻲ  آزﻣﺎﻳﺶ ﻛﺎرﻛﺮد
آﻏﺎزﮔﺮ  6ﺟﻔﺖ آﻏﺎزﮔﺮ،  86ﻧﺸﺎن داد ﻛﻪ  از % 6ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان روي ژل ﭘﻠﻲ آﻛﺮﻳﻞ آﻣﻴﺪ  AND
 آﻏﺎزﮔﺮ ﺟﺎﻳﮕﺎه ﭼﻨﺪ ﺷﻜﻠﻲ ﺗﺘﺮاﺳﻮﻣﻴﻚ 02،  )cihpromonom( ﺟﺎﻳﮕﺎه ﻣﻮﻧﻮﻣﻮرف ﻳﺎ ﺗﻚ ﺷﻜﻠﻲ
 42 وﻛﺮدﻧﺪ  )yfilpma( را ﺗﻜﺜﻴﺮ (cimosotco)  اﻛﺘﺎﺳﻮﻣﻴﻚ آﻏﺎزﮔﺮ ﺟﺎﻳﮕﺎه ﭼﻨﺪ ﺷﻜﻠﻲ 81 ،( cimosartet)
  .ﻣﺒﻬﻢ ﺑﻮدﻧﺪ وآﻏﺎزﮔﺮ ﻫﻴﭻ ﺟﺎﻳﮕﺎﻫﻲ را  ﺗﻜﺜﻴﺮ ﻧﻜﺮدﻧﺪ ﻳﺎ اﻟﮕﻮي ﺑﺎﻧﺪﻫﺎ ﺿﻌﻴﻒ 
ﻣﺎﻫﻴﺎن  در ﭼﻬﺎر ﮔﻮﻧﻪ ﻫﺎي اﺧﺘﺼﺎﺻﻲ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎس ﻣﺎﻫﻲآﻏﺎزﮔﺮ و ﻛﺎراﻳﻲ  آزﻣﺎﻳﺶ ﻛﺎرﻛﺮد
  و ﻓﻴﻞ ﻣﺎﻫﻲ( sirtnevidun.A) ﺷﻴﭗ، (sutallets .A) ازون ﺑﺮون  درﻳﺎي ﺧﺰرﺷﺎﻣﻞ  ﺧﺎوﻳﺎري
  . ﻧﻴﺰ اﻧﺠﺎم ﺷﺪ( iitdeatsnedleug .A) و ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ (osuh osuH)
در ﺣﺎﻟﻲ ﻛﻪ ﺑﺮاي ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان و ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ اﻟﮕﻮي ﺑﺎﻧﺪﻫﺎي ﺣﺎﺻﻞ ﺟﺎﻳﮕﺎه ﻫﺎي ﭘﻠﻲ 
ﺮون، ﺷﻴﭗ و ﻓﻴﻞ ﺑﺎﻧﺪﻫﺎي ﺣﺎﺻﻞ از آﻏﺎزﮔﺮ ﻫﺎ  در ازون ﺑ،  ﺪدﻧﻧﻤﺎﻳﺶ دا را ﺳﻮﻣﻴﻚ ﭼﻬﺎر ﺗﺎﻳﻲ ﻳﺎ ﺑﻴﺸﺘﺮ
در ﻣﻄﺎﻟﻌﺎت ژﻧﺘﻴﻚ  ﻫﺎاﻳﻦ ﻧﺸﺎﻧﮕﺮ. دادﻧﺪ ﺎنرا ﻧﺸ cimosid( )ﻣﺎﻫﻲ ﺟﺎﻳﮕﺎه ﻫﺎي ﭼﻨﺪ ﺷﻜﻠﻲ دﻳﺴﻮﻣﻴﻚ
 .ﺪﻨﻣﻲ ﺑﺎﺷ و ﻗﺎﺑﻞ اﺳﺘﻔﺎده ﺟﻤﻌﻴﺖ اﻧﻮاع ﻣﺨﺘﻠﻒ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري درﻳﺎي ﺧﺰر ﻣﻔﻴﺪ
ﺧﺎوﻳﺎري  اﻳﻦ ﮔﺰارش اوﻟﻴﻦ ﺗﺤﻘﻴﻖ از ﺗﻮﺳﻌﻪ آﻏﺎزﮔﺮﻫﺎي رﻳﺰﻣﺎﻫﻮاره در ﺑﻴﻦ آﺑﺰﻳﺎن اﻳﺮان و ﻣﺎﻫﻴﺎن
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  ﻣﻘﺪﻣﻪ -1
ﻳﻜﻲ از روﺷﻬﺎي اﺻﻮﻟﻲ ﻣﺪﻳﺮﻳﺖ ذﺧﺎﻳﺮ ﺷﻴﻼﺗﻲ ، ﺷﻨﺎﺧﺖ ﺟﻤﻌﻴﺖ ﻫﺎ و ﻣﺪﻳﺮﻳﺖ ﻫﺮﻳﻚ از ذﺧﺎﻳﺮ 
در درﻳﺎي ﺧﺰر ﭘﻨﺞ ﮔﻮﻧﻪ از ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري زﻳﺴﺖ ﻣﻲ ﻛﻨﻨﺪ ﻛﻪ ﺑﻌﻨﻮان ذﺧﺎﻳﺮ . ﻣﻲ ﺑﺎﺷﺪ )kcots(
% 09ﺧﺎوﻳﺎري درﻳﺎي ﺧﺰر در ﮔﺬﺷﺘﻪ  ﺣﺪود ﻣﺎﻫﻴﺎن . ﻣﺸﺘﺮك ﭘﻨﺞ ﻛﺸﻮر ﺳﺎﺣﻠﻲ آن ﻣﺤﺴﻮب ﻣﻲ ﺷﻮد
در ﺣﺎل ﺣﺎﺿﺮ ﺑﻌﻠﺖ ﺻﻴﺪ ﺑﻲ روﻳﻪ ، ﺗﺨﺮﻳﺐ زﻳﺴﺘﮕﺎﻫﻬﺎ و ﻣﺤﻠﻬﺎي . ﺧﺎوﻳﺎر ﺟﻬﺎن را ﺗﺎﻣﻴﻦ ﻣﻲ ﻧﻤﻮدﻧﺪ 
ﻛﻠﻴﻪ ﻣﺎﻫﻴﺎن  8991ﺗﺨﻢ رﻳﺰي و ﻫﻤﭽﻨﻴﻦ آﻟﻮدﮔﻲ ﻫﺎ ذﺧﺎﻳﺮ آن ﺷﺪﻳﺪا ﻛﺎﻫﺶ ﻳﺎﻓﺘﻪ ﺑﻄﻮرﻳﻜﻪ از ﺳﺎل 
ﺟﻬﺎن ﺟﺰء ﺿﻤﺎﻳﻢ ﻛﻨﻮاﻧﺴﻴﻮن ﻧﻈﺎرت ﺑﺮ ﺗﺠﺎرت ﺧﺎوﻳﺎري درﻳﺎي ﺧﺰر و ﺳﺎﻳﺮ ﮔﻮﻧﻪ ﻫﺎي ﺗﺎﺳﻤﺎﻫﻴﺎن 
 te mihgoM )5002 ,.la te hctikiP ;7991 nietsriB(ﻗﺮار ﮔﺮﻓﺖ اﺳﺖ  SETICﮔﻮﻧﻪ ﻫﺎي در ﺣﺎل اﻧﻘﺮاض ﻳﺎ 
ﺑﻌﻠﺖ ﻛﺎﻫﺶ ﺗﻜﺜﻴﺮ ﻃﺒﻴﻌﻲ ، ﺑﺨﺶ ﻋﻤﺪه ذﺧﺎﻳﺮ از ﻃﺮﻳﻖ ﺗﻜﺜﻴﺮ .  ( )6002 ,imezakruoP ;6002 ,.la
ﻛﺸﻮر ﺣﺎﺷﻴﻪ ﺧﺰر  ﭼﻬﺎرﻴﻮﻧﻬﺎ ﺑﭽﻪ ﻣﺎﻫﻲ ﺧﺎوﻳﺎري از ﻃﺮﻳﻖ ﻣﺼﻨﻮﻋﻲ ﺑﺎز ﺳﺎزي ﻣﻲ ﮔﺮدد و ﺳﺎﻻﻧﻪ ﻣﻴﻠ
  dna ,yahlodbA ﺷﺎﻣﻞ اﻳﺮان ، روﺳﻴﻪ ، آذرﺑﺎﻳﺠﺎن و ﻗﺰاﻗﺴﺘﺎن ﺑﻪ درﻳﺎي ﺧﺰر رﻫﺎﺳﺎزي ﻣﻲ ﮔﺮدد
ﻣﻄﺎﻟﻌﺎت ﻣﻮرﻓﻮﻟﻮژﻳﻜﻲ  و ﺑﻴﻮﻟﻮژﻳﻜﻲ در ﭘﺮاﻛﻨﺶ ﻫﺮ ﻳﻚ از ﮔﻮ ﻧﻪ ﻫﺎي (.  )6002 ,.irohaT naradaraB
ﺸﺎن داده اﺳﺖ ﻛﻪ ﻫﺮ ﮔﻮﻧﻪ از ﺟﻤﻌﻴﺖ ﻫﺎي ﻣﺨﺘﻠﻒ ﺷﻤﺎﻟﻲ ﻣﻴﺎﻧﻲ و ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري در درﻳﺎي ﺧﺰر ﻧ
در ﮔﺬﺷﺘﻪ ﻫﺮ ﺟﻤﻌﻴﺖ از ﻧﮋادﻫﺎي ﻣﺨﺘﻠﻒ ﺑﻬﺎره و ﭘﺎﻳﻴﺰه ﻛﻪ . ﺟﻨﻮﺑﻲ درﻳﺎي ﺧﺰر ﺗﺸﻜﻴﻞ ﻳﺎﻓﺘﻪ اﺳﺖ 
 ﻣﻲ ﻛﺮدﻧﺪ ﺗﺸﻜﻴﻞ ﺷﺪه ﺑﻮد ﺟﻬﺖ ﺗﺨﻢ رﻳﺰي ﺑﻪ رودﺧﺎﻧﻪ ﻫﺎ ﻛﻮچ 
ﻨﺠﺮ ﺑﻪ ﻛﺎﻫﺶ ﻓﻮق اﻟﻌﺎده ذﺧﺎﻳﺮ ﻣﺎﻫﻴﺎن اﻓﺰاﻳﺶ ﻓﺸﺎر ﺻﻴﺪ ﻏﻴﺮ ﻣﺠﺎز ﻣ.   )9891 ,kicloH ;8491 ,greB( 
 0102ﺗﻦ در ﺳﺎل  0001ﺑﻪ ﻛﻤﺘﺮ از  5891ﺗﻦ در ﺳﺎل  00582ﺧﺎوﻳﺎري ﺷﺪه و ﻣﻴﺰان ﺻﻴﺪ ﻗﺎﻧﻮﻧﻲ از 
اﻃﻼﻋﺎت ﺑﺴﻴﺎر ﻛﻤﻲ از وﺿﻌﻴﺖ .   )1691 ,imatsoR ;1102 ,.P.R ,ayaksverodohK & .I.G ,nabuR(ﺑﺮﺳﺪ
ﺻﻴﺪ ﺑﺮ روي ﺑﻌﻀﻲ از ﺟﻤﻌﻴﺖ ﻫﺎ ﺑﻴﺶ از ﺣﺪ ﺑﻮده و  ﺑﻨﻈﺮ ﻣﻲ رﺳﺪ ﻛﻪ ﻓﺸﺎر. ژﻧﺘﻴﻜﻲ ذﺧﺎﻳﺮ وﺟﻮد دارد
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اﻳﻦ ﺟﻤﻌﻴﺖ ﻫﺎ ﻧﻴﺎز ﺑﻪ ﻣﺮاﻗﺒﺖ و ﺣﻔﺎﻇﺖ ﺑﻴﺸﺘﺮي داﺷﺘﻪ ﺑﺎﺷﻨﺪ وﻟﻲ ﺑﻌﻠﺖ ﻣﻄﺎﻟﻌﺎت ﻣﺤﺪود و ﻋﺪم ﺷﻨﺎﺧﺖ 
  . ﺟﻤﻌﻴﺖ ﻫﺎ ،  ذﺧﺎﻳﺮ ﺑﺼﻮرت واﺣﺪ ﻣﺪ ﻧﻈﺮ ﻗﺮار ﻣﻲ ﮔﻴﺮﻧﺪ و ﻣﺪﻳﺮﻳﺖ ﻣﻲ ﺷﻮﻧﺪ
ت ﻣﻮرﻓﻮﻟـﻮژﻳﻜﻲ و ﻣﺮﻳﺴـﺘﻜﻲ ﭘـﻨﺞ ﮔﻮﻧـﻪ ﺗﺎ ﻛﻨﻮن ﺑﺮاي ﺷﻨﺎﺧﺖ ﺟﻤﻌﻴﺖ ﻫﺎ ﻋﻼوه  ﺑﺮ ﻣﻄﺎﻟﻌﻪ ﺧﺼﻮﺻـﻴﺎ 
،    ANDtm،     emyzsollAﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري درﻳﺎي ﺧـﺰر ﻣﻄﺎﻟﻌـﺎت ژﻧﺘﻴـﻚ ﻣﻮﻟﻜـﻮﻟﻲ ﺑـﺎ ﺳـﺘﻔﺎده از روش 
 .7991 inavzeR .6991, imezakruoP( 1831،ﻋﻄـﺎﻳﻲ )ﺻـﻮرت ﮔﺮﻓﺘـﻪ اﺳـﺖ    gnicneuqes tceriDو    DPAR
ﻌﻴﺖ ﻫﺎي ﻣﺘﻔﺎوت و ﻣﺎرﻛﺮ ﻣﻮﻟﻜﻮﻟﻲ ﺑﺮاي ﺗﻤﺎﻳﺰ آﻧﻬﺎ و در ﺑﻌﻀﻲ ﮔﻮﻧﻪ ﻫﺎ ﺟﻤ  )1102 ,.la te hglohkhsohK
  . ﻣﻌﺮﻓﻲ ﮔﺮدﻳﺪه اﺳﺖ
ﻣﻮرد ﺗﻮﺟﻪ ﺑﺴﻴﺎري از ﻣﺤﻘﻘﻴﻦ ﻗﺮار  )setilletasorciM(رﻳﺰ ﻣﺎﻫﻮاره ﻫﺎ ﻳﺎ   در ﺳﻪ دﻫﻪ اﺧﻴﺮ ﻧﺸﺎﻧﮕﺮ ﻣﻠﻜﻮﻟﻲ
ﺑﺪﺳﺖ ﻣﻲ دﻫﻨﺪ ﺑﻪ اﺑﺰار اﺻﻠﻲ در ( اﺛﺮ اﻧﮕﺸﺖ)رﻳﺰ ﻣﺎﻫﻮارك ﻫﺎ ﻛﻪ اﻃﻼﻋﺎت ﻛﺎﻣﻠﻲ از ﻫﺮ ﻓﺮد . ﮔﺮﻓﺖ 
. ﻧﺘﻴﻚ ﺟﻤﻌﻴﺖ ﻣﺒﺪل ﺷﺪ و ﻛﺎرﺑﺮد آﻧﻬﺎ در ژﻧﺘﻴﻚ ﻣﺎﻫﻴﺎن و ﺑﻲ ﻣﻬﺮه ﮔﺎن آﺑﺰي روﻧﺪ رو ﺑﻪ رﺷﺪي داردژ
ﻫﺎي ﺟﻤﻌﻴﺘﻲ  ﻋﻠﺖ اﺻﻠﻲ ﻛﺎرﺑﺮد اﻳﻦ ﻧﺸﺎﻧﮕﺮ، ﻗﺪرت آن در ﺣﻞ ﻣﺸﻜﻼت ﺑﻴﻮﻟﻮژﻳﻜﻲ و ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞ
ن و ﭘﺮاﻛﻨﺪﮔﻲ دﻫﻲ آﺳﺎن، ﻫﻤﺒﺎرز ﺑﻮد ﺗﻨﻮع زﻳﺎد، ﻗﺎﺑﻠﻴﺖ رﺗﺒﻪ. ﺑﺎﺷﺪ و ﻫﻤﭽﻨﻴﻦ ﻣﻄﺎﻟﻌﺎت اﻛﻮﻟﻮژﻳﻜﻲ ﻣﻲ
 dna yllieR’O(ﺷﻮد  ﻳﻜﻨﻮاﺧﺖ در ﺳﺮاﺳﺮ ژﻧﻮم از دﻻﺋﻞ ﻋﻤﺪه ﻛﺎرﺑﺮد وﺳﻴﻊ اﻳﻦ ﻧﺸﺎﻧﮕﺮ ﻣﺤﺴﻮب ﻣﻲ
اﻣﺎ ﻣﺸﻜﻞ اﺻﻠﻲ در اﺳﺘﻔﺎده از رﻳﺰﻣﺎﻫﻮاره . )6002 ,nenooT & eokleS ;7891 ,.la te esivA ;5991 ,.thgirW
ﻲ ﻧﺸﺎﻧﮕﺮ ﻣﻮرد ﻧﻴﺎز اﺳﺖ ﻛﻪ اﻧﺠﺎم ﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ ﺑﺮاي ﺳﺎﺧﺖ وﻃﺮاﺣ. ﻫﺎ ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي آﻧﻬﺎ اﺳﺖ
  . آن ﻣﺴﺘﻠﺰم ﺻﺮف وﻗﺖ وﻫﺰﻳﻨﻪ زﻳﺎدي اﺳﺖ
ﺗﺎ ﻛﻨﻮن ﻣﻄﺎﻟﻌﺎت ﻣﺤﺪودي در ژﻧﺘﻴﻚ ﺟﻤﻌﻴﺖ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري در درﻳﺎي ﺧﺰر ﺑﺎ اﺳﺘﻔﺎده از ﻧﺸﺎﻧﮕﺮ 
،    8831، ﭘﻮرﻛﺎﻇﻤﻲ 6831، ﻧﻮروزي 5831، ﺻﻔﺮي 5831ﺧﻠﻖﺧﻮش )رﻳﺰﻣﺎﻫﻮاره اﻧﺠﺎم ﮔﺮﻓﺖ 
ﺑﻜﺎر  seiceps ssorCروش ﻣﻄﺎﻟﻌﺎت   ﻲ اﻳﻦدر ﺗﻤﺎﻣ(. 9002 ,la te mihgoM ;1102 ,la te zuodhemkahC
ﺗﺎﻛﻨﻮن .  ﻃﺮاﺣﻲ ﺷﺪه  اﺳﺘﻔﺎده  ﺷﺪ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎريﮔﻮﻧﻪ ﻫﺎي ﺳﺎﻳﺮ از ﭘﺮاﻳﻤﺮﻫﺎﻳﻲ ﻛﻪ ﺑﺮاي  و ﮔﺮﻓﺘﻪ ﺷﺪ
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ﻫﻴﭻ ﺗﺤﻘﻴﻘﻲ در ﺟﻬﺖ ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي رﻳﺰﻣﺎﻫﻮاره ﻫﺎ و ﻣﺘﻌﺎﻗﺐ آن ﺗﻮﺳﻌﻪ و ﺗﻮﻟﻴﺪ ﭘﺮاﻳﻤﺮﻫﺎي 
رﻳﺰﻣﺎﻫﻮاره در ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري درﻳﺎي ﺧﺰر اﻧﺠﺎم ﻧﺸﺪه و اﻳﻦ اوﻟﻴﻦ ﻣﻄﺎﻟﻌﻪ در ﻧﻮع ﺧﻮد ﻣﻲ  اﺧﺘﺼﺎﺻﻲ
  . ﺑﺎﺷﺪ
از ﺑﻴﻦ ﭘﻨﺞ ﮔﻮﻧﻪ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﻛﻪ در آﺑﻬﺎي ﺳﺎﺣﻠﻲ اﻳﺮان زﻳﺴﺖ ﻣﻲ ﻛﻨﻨﺪ و ﺗﻮﺳﻂ ﺻﻴﺎدان ﺻﻴﺪ ﻣﻲ 
ﻬﻢ ﺗﺮﻳﻦ ﮔﻮﻧﻪ اﻗﺘﺼﺎدي ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﻣ. ﺑﻴﺸﺘﺮﻳﻦ ﻓﺮاواﻧﻲ را دارد  )sucisrep.A(ﺷﻮﻧﺪ، ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان 
درﺻﺪ ﺧﺎوﻳﺎر اﻳﺮان را   96ﺑﻄﻮر ﻣﻴﺎﻧﮕﻴﻦ ﺑﻴﺶ از  0831-09در آﺑﻬﺎي اﻳﺮان ﺑﺸﻤﺎر ﻣﻲ رود و در دﻫﻪ 
  .ﺗﺸﻜﻴﻞ داد 
ﺟﻤﻌﻴﺖ ﻫﺎ و ﮔﺮوه ﻫﺎي ﺑﻴﻮﻟﻮژﻳﻚ ﺑﺴﻴﺎري اﺳﺖ ﻛﻪ ﺷﻨﺎﺳﺎﻳﻲ  ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ در درﻳﺎي ﺧﺰر داراي
از ﻃﺮف .  )2002,ahkuyravereP(ﻜﻞ ﻧﻤﻮده اﺳﺖ ﺗﻨﻮع ﺟﻤﻌﻴﺖ درون ﮔﻮﻧﻪ اي آن را ﺑﺴﻴﺎر ﭘﻴﭽﻴﺪه و ﻣﺸ
. دﻳﮕﺮ ﺑﻌﻠﺖ ﻛﺎﻫﺶ ﺗﻜﺜﻴﺮ ﻃﺒﻴﻌﻲ، ذﺧﺎﻳﺮ اﻳﻦ ﮔﻮﻧﻪ ﻋﻤﺪﺗﺎ از ﻃﺮﻳﻖ ﺗﻜﺜﻴﺮ ﻣﺼﻨﻮﻋﻲ ﺑﺎزﺳﺎزي ﻣﻲ ﮔﺮدد
ﻣﻴﻠﻴﻮن  ﺑﭽﻪ ﻣﺎﻫﻲ اﻳﻦ ﮔﻮﻧﻪ از ﻣﺮاﻛﺰ ﺗﻜﺜﻴﺮ ﻣﺼﻨﻮﻋﻲ اﻳﺮان ﺑﻪ  002ﺑﻴﺶ از  5731-09در ﺳﺎﻟﻬﺎي 
ﺑﺪﻳﻦ ﺟﻬﺖ ﺑﻤﻨﻈﻮر  ﻣﺪﻳﺮﻳﺖ ﺑﻬﻴﻨﻪ در ﺗﻜﺜﻴﺮ و  . ي ﺷﺪرودﺧﺎﻧﻪ ﻫﺎي ﺣﺎﺷﻴﻪ ﺟﻨﻮﺑﻲ درﻳﺎي ﺧﺰر رﻫﺎ ﺳﺎز
ﻣﻬﻤﺘﺮﻳﻦ ﻫﺪف ﻣﺪﻳﺮﻳﺖ  .ﭘﺮورش ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ داﺷﺘﻦ اﻃﻼﻋﺎت از ﺗﻨﻮع ژﻧﺘﻴﻜﻲ آن ﺣﻴﺎﺗﻲ اﺳﺖ
و ﺟﻠﻮﮔﻴﺮي از ﻛﺎﻫﺶ رﺷﺪ ﻛﻪ ﺑﻮاﺳﻄﻪ آن  )gnideerbnI( ذﺧﺎﻳﺮ در دراز ﻣﺪت، ﻛﻨﺘﺮل درون آﻣﻴﺰي 
   .اﻳﺠﺎد ﻣﻲ ﮔﺮدد اﺳﺖ
ﭽﮕﻮﻧﻪ  ﻧﺸﺎﻧﮕﺮ و ﻣﻌﻴﺎر ژﻧﺘﻴﻜﻲ ﺑﺮاي اﻧﺘﺨﺎب ﻣﻮﻟﺪﻳﻦ ﺑﺮاي ﺗﻜﺜﻴﺮ ﻣﺼﻨﻮﻋﻲ وﺟﻮد ﻣﺘﺎﺳﻔﺎﻧﻪ ﺗﺎ ﻛﻨﻮن ﻫﻴ
 ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲﻧﺪارد و ﻫﻴﭻ ﻣﻄﺎﻟﻌﻪ اي در ﺧﺼﻮص ﻧﺤﻮه ﺗﻮارث ﺻﻔﺎت از واﻟﺪﻳﻦ ﺑﻪ ﻓﺮزﻧﺪان در 
اﻳﻦ ﻃﺮح در ﻧﻈﺮ دارد ﺗﻮاﻟﻲ رﻳﺰﻣﺎﻫﻮاره ﻫﺎي ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮان را ﺷﻨﺎﺳﺎﻳﻲ و ﭘﺮاﻳﻤﺮﻫﺎي .اﻧﺠﺎم  ﻧﺸﺪه اﺳﺖ 
اﺳﺘﻔﺎده از ﻧﺘﺎﻳﺞ اﻳﻦ ﺑﺮرﺳﻲ ﻣﻲ ﺗﻮاﻧﺪ ﮔﺎﻣﻲ ﻣﻬﻢ و ﻣﻮﺛﺮ در ﺟﻬﺖ . آن را ﺗﻮﻟﻴﺪ و ﻣﻌﺮﻓﻲ ﻛﻨﺪﺧﺎص 
  .ﺷﻨﺎﺳﺎﻳﻲ و ﺗﻤﺎﻳﺰ ﺟﻤﻌﻴﺖ ﻫﺎ و ذﺧﺎﻳﺮ ژﻧﺘﻴﻜﻲ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮان ﺑﺎﺷﺪ
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  : ﻣﺮوري ﺑﺮ ﻣﻨﺎﺑﻊ 1-1
  :ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان 1-1-1
ﺨﺖ ﺷﻨﺎﺳﻲ و زﻳﺴﺖ ﭘﺲ از اﺟﺮاي ﺑﺮﺧﻲ ﻣﻄﺎﻟﻌﺎت رﻳ 7981در ﺳﺎل ( nidoroB) ﺑﻮرودﻳﻦ ﻧﺨﺴﺘﻴﻦ ﺑﺎر 
 ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ را ﺑﻴﻦ ﺳﺎﻳﺮ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري درﻳﺎي ﺧﺰر ﺗﺤﺖ ﻋﻨﻮان, در رود ﻛﻮرا و اورال ﺷﻨﺎﺳﻲ 
   . )8491 ,greB( ﻳﻚ ﮔﻮﻧﻪ ﻣﺴﺘﻘﻞ اﻋﻼم ﻧﻤﻮدﻧﺎﻣﮕﺬاري و  .7981 ,nidoroB sucisrep resnepicA
ﺗﺎس ﻣﺎﻫﻲ  " وﻟﮕﺎ ﺑﻪ ﻧﺎمﺧﺎﻧﻪ ر روددرا ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ، ﭘﮋوﻫﺸﮕﺮان ﺗﺎﻟﻴﻔﺎت ﻣﺎﻫﻲ ﺷﻨﺎﺳﺎن و در ﺑﻴﺸﺘﺮ 
و آن را  ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ ﻛﻪ در   ه اﻧﺪﻧﺎم ﺑﺮد " ﺑﻬﺎر آﺧﺮﺗﺎس ﻣﺎﻫﻲ  "و ﻳﺎ  "ﺑﺎ ﺗﺨﻤﺮﻳﺰي ﺗﺎﺑﺴﺘﺎﻧﻲ
ﺗﺎس ﺳﺮم ﺧﻮن ﻫﺎي  آﻧﺘﻲ ژنو ﻣﻘﺎﻳﺴﻪ  ﻣﻄﺎﻟﻌﺎت ﺑﻴﻮﺷﻴﻤﻴﺎﻳﻲاﻣﺎ  .ﺗﺎﺑﺴﺘﺎن ﺗﺨﻤﺮﻳﺰي ﻣﻲ ﻛﻨﺪ ﻧﺎم ﻣﻲ ﺑﺮدﻧﺪ
آﺷﻜﺎر ﺳﺎﺧﺖ ﻛﻪ ﺗﺎس ﻣﺎﻫﻲ ﺑﺎ  در رودﺧﺎﻧﻪ وﻟﮕﺎﻲ و ﺗﺎس ﻣﺎﻫﻲ روﺳﺑﺎ ﺗﺨﻤﺮﻳﺰي ﺗﺎﺑﺴﺘﺎﻧﻲ ﻣﺎﻫﻲ 
ﻫﻤﺎن ﮔﻮﻧﻪ ﺑﻠﻜﻪ  ﻤﻲ آﻳﺪ، زﻳﺮﻣﺠﻤﻮﻋﻪ ﺗﺎﻛﺴﻮﻧﻮﻣﻴﻚ  ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ ﺑﻪ ﺷﻤﺎر ﻧﺗﺨﻤﺮﻳﺰي ﺗﺎﺑﺴﺘﺎﻧﻲ 
  ﻛﻪ ﺑﺮاي ﺗﺨﻢ رﻳﺰي در اواﺧﺮﺑﻬﺎر ﻳﺎ ﺗﺎﺑﺴﺘﺎن ﺑﻪ رودﺧﺎﻧﻪ وﻟﮕﺎ ﻣﻬﺎﺟﺮت ﻣﻲ ﻛﻨﺪ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ ﻣﻴﺒﺎﺷﺪ
ﻴﺎﻳﻲ ﻧﺸﺎن داد ﻛﻪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ در ﺳﺮم ﺧﻮن ﺧﻮد داراي ﺳﻪ ﻣﻄﺎﻟﻌﺎت ﺑﻴﻮﺷﻴﻤ.   (9891ﺑﻠﻴﺎﻳﻮا )
 dna iescaV(ﺗﺮﻛﻴﺐ آﻧﺘﻲ ژﻧﻲ اﺧﺘﺼﺎﺻﻲ اﺳﺖ ﻛﻪ در ﺳﺮم ﺧﻮن ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ ﻣﺸﺎﻫﺪه ﻧﻤﻲ ﮔﺮدد
    )9891 ,kicloH yb detiC 4791,.la te oknenaikuL ;1002,nihkuytrA
ﻣﻮﻟﻜﻮﻟﻬﺎي , ﻧﺘﻲ ژﻧﻬﺎي ﮔﻠﺒﻮﻟﻬﺎي ﻗﺮﻣﺰ ﺑﺮرﺳﻴﻬﺎي ژﻧﺘﻴﻜﻲ و ﺑﻴﻮﺷﻴﻤﻴﺎﻳﻲ روي آ 4891-88در ﺳﺎﻟﻬﺎي 
در ﺳﻮاﺣﻞ اﻳﺮان در درﻳﺎي ﻛﻪ ﺧﺎوﻳﺎر  و ﻋﺪﺳﻲ ﭼﺸﻢ ﭘﻨﺞ ﮔﻮﻧﻪ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري  ،ﭘﺮوﺗﺌﻴﻦ ﺳﺮم ﺧﻮن 
  . ﺗﻮﺳﻂ ﻛﻴﻮان اﻧﺠﺎم ﮔﺮﻓﺖ ﻛﻪ ﻧﺘﺎﻳﺞ ﺣﺎﺻﻠﻪ ﺑﻪ ﺷﺮح زﻳﺮ ﺑﻮده اﺳﺖ ﺻﻴﺪ ﺷﺪه ﺑﻮد ﺧﺰر 
ﺤﻲ ﮔﻠﺒﻮﻟﻬﺎي ﻗﺮﻣﺰ و آﻟﻮآﮔﻠﻮﺗﻴﻨﻦ و ﺑﺮرﺳﻲ ﭘﻠﻲ ﻣﺮﻓﻴﺴﻢ ژﻧﺘﻴﻜﻲ آﻧﺘﻲ ژﻧﻬﺎي ﺳﻄ: ﺑﺮرﺳﻴﻬﺎي  ژﻧﺘﻴﻜﻲ 
ﻫﺘﺮوآﮔﻠﻮﺗﻨﻴﻦ ﺳﺮم ﺧﻮن روي ﺑﻴﺶ از دو ﻫﺰار ﻗﻄﻌﻪ از ﭘﻨﺞ ﮔﻮﻧﻪ از ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري رود ﻛﻮچ ﺳﻮاﺣﻞ 
اﻳﺮان در درﻳﺎي ﻣﺎزﻧﺪران ﺑﻪ ﻣﻨﻈﻮر ﺗﻌﻴﻴﻦ ﻓﺮﻛﺎﻧﺲ ﮔﺮوﻫﻬﺎي ﺧﻮﻧﻲ ﺟﻬﺖ ﺗﻔﻜﻴﻚ ﮔﻮﻧﻪ ﻫﺎ و ﺗﻨﻮع 
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ﻧﺸﺎن داد ﻛﻪ ﻛﻠﻴﻪ اﻳﻦ ﮔﻮﻧﻪ ﻫﺎ ﻓﺎﻗﺪ ﮔﺮوه  ﻧﺘﻴﺠﻪ اﻳﻦ ﺗﺤﻘﻴﻘﺎت. ﺟﻤﻌﻴﺘﻲ درون ﮔﻮﻧﻪ اي  ﺑﻪ ﻋﻤﻞ آﻣﺪ
اﻳﻦ اﻣﺮ ﺑﺎﻳﺪ ﻣﺮﺑﻮط ﺑﻪ ﻧﺰدﻳﻜﻲ   ﻧﺪارﻧﺪ و ﭘﻠﻲ ﻣﺮﻓﻴﺴﻢ ژﻧﺘﻴﻜﻲ روي ﮔﻠﺒﻮﻟﻬﺎي ﻗﺮﻣﺰ ﺧﻮد ﻣﻲ ﺑﺎﺷﻨﺪ وﺧﻮن 
   (.2831ﻛﻴﻮان )اﺟﺪادي زﻳﺎد ﺑﻴﻦ آﻧﻬﺎ ﺑﺎﺷﺪ 
ﻜﺘﺮوﻓﻮرز ﺑﺮرﺳﻲ ﺗﻔﺎوﺗﻬﺎي ﻛﻴﻔﻲ و ﻗﻄﻌﻪ ي ﺑﺎﻧﺪﻫﺎي ﭘﺮوﺗﺌﻴﻨﻲ ﺣﺎﺻﻠﻪ از اﻟ - : ﺑﺮرﺳﻴﻬﺎي ﺑﻴﻮﺷﻴﻤﻴﺎﻳﻲ
روي ﭘﺮوﺗﺌﻴﻦ ﻫﺎي ﺳﺮم ﺧﻮن اﻳﻦ ﭘﻨﺞ ﮔﻮﻧﻪ از ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري روي ﺻﻔﺤﺎت ﺳﻠﻮﻟﺰ و ﭘﻠﻲ اﻛﺮﻳﻼﻣﻴﺪ ﺑﻪ 
ﻋﻤﻞ آﻣﺪ وﻟﻲ ﭘﻠﻲ ﻣﺮﻓﻴﺴﻢ ﻳﻚ ﭘﺮوﺗﺌﻴﻦ ﺑﻪ ﻧﺎم ﺗﺮاﻧﺴﻔﺮﻳﻦ ﺑﻴﻦ ﺳﺎﻳﺮ ﭘﺮوﺗﺌﻴﻦ ﻫﺎ در ﻧﺰد اﻓﺮاد ﻫﺮ ﻳﻚ از 
رﺳﻮب ﻛﺮده ﺳﺮم روي ﻧﻮارﻫﺎي  اﻳﻦ ﮔﻮﻧﻪ ﻫﺎ ﻣﺎﻧﻊ ﺗﻔﻜﻴﻚ آﻧﻬﺎ از ﻃﺮﻳﻖ ﺗﻔﺎوت ﺗﻌﺪاد ﺑﺎﻧﺪﻫﺎي ﭘﺮوﺗﺌﻴﻨﻲ
ﺪ ﻛﻪ اداﻣﻪ ﺑﺮرﺳﻲ ﭘﻠﻲ ﻴﺑﺮ ﻋﻜﺲ ﭼﻨﻴﻦ ﺑﻪ ﻧﻈﺮ رﺳ. ﻣﺮﺑﻮط ﺑﻪ اﻟﻜﺘﺮوﻓﻮرز ﻫﺮ ﻳﻚ از ﮔﻮﻧﻪ ﻫﺎ ﮔﺮدﻳﺪ
ﺗﺮاﻧﺴﻔﺮﻳﻦ ﻧﺰد اﻓﺮاد ﻫﺮﻳﻚ از ﮔﻮﻧﻪ ﻫﺎ ﺑﺘﻮاﻧﺪ ﺑﻪ ﻋﻨﻮان ﻳﻚ ﺷﺎﺧﺺ ﺟﺪﻳﺪ ﺧﻮﻧﻲ ﺑﻪ ﭘﺮوﺗﺌﻴﻦ ﻣﺮﻓﻴﺴﻢ 
ﻤﺎل و ﺟﻨﻮب و ﺷﺮق و ﻏﺮب درﻳﺎي وﺟﻮد ﺗﻨﻮع ﺟﻤﻌﻴﺘﻲ درون ﮔﻮﻧﻪ اي ﻫﺮﻳﻚ از اﻳﻦ ﮔﻮﻧﻪ ﻫﺎ در ﺷ
  .ﺧﺰر ﻛﻤﻚ ﻧﻤﺎﻳﺪ 
ﺣﺎﺻﻠﻪ از ﺗﺰرﻳﻖ )ﺑﺮرﺳﻴﻬﺎي اﻳﻤﻨﻮﻟﻮژﻳﻚ روي ﭘﺮوﺗﺌﻴﻨﻬﺎي ﺳﺮم ﺧﻮن اﻳﻦ ﻣﺎﻫﻴﺎن ﺑﺎ ﻛﺎرﺑﺮد آﻧﺘﻲ ﺳﺮم  -
ﺑﺎ اﻧﺠﺎم آزﻣﺎﻳﺸﻬﺎي اﻳﻤﻦ ﭘﺮﺳﻲ ﭘﻲ ﺗﻴﺸﻦ و ( ﺳﺮم ﺧﻮن ﻫﺮﻳﻚ از اﻳﻦ ﮔﻮﻧﻪ ﻫﺎ ﺑﻪ ﺧﺮﮔﻮﺷﻬﺎ
ﻫﻤﮕﻨﻲ آﻧﺘﻲ ژﻧﻴﻚ زﻳﺎد و ﻧﺰدﻳﻜﻲ اﺟﺪادي ﺑﻴﻦ اﻳﻦ اﻳﻤﻮﻧﻮاﻟﻜﺘﺮوﻓﻮرز دو ﺑﻌﺪي ﺣﺎﻛﻲ از وﺟﻮد ﻳﻚ 
  .ﮔﻮﻧﻪ ﻫﺎ ﺑﻮده اﺳﺖ  
از اﻟﻜﺘﺮوﻓﻮرز ﭘﺮوﺗﺌﻴﻦ ﻫﺎي ﻣﺤﻠﻮل ﭼﻜﻴﺪه از ﻋﺪﺳﻲ ﭼﺸﻢ اﻳﻦ ﻣﺎﻫﻴﻬﺎ روي ﺻﻔﺤﺎت ﺳﻠﻮﻟﺰ و ﭘﻠﻲ  -
اﻛﺮﻳﻼﻣﻴﺪ ﭼﻨﻴﻦ ﻧﺘﻴﺠﻪ ﺣﺎﺻﻞ ﮔﺮدﻳﺪ  ﻛﻪ ﺗﻔﺎوﺗﻬﺎﻳﻲ ﺑﻴﻦ اﻧﻮاع ﭘﺮوﺗﺌﻴﻦ ﻫﺎي ﻣﺰﺑﻮر در ﺑﻴﻦ   ﮔﻮﻧﻪ ﻫﺎ 
دارد ﻛﻪ اﻳﻦ ﺗﻔﺎوت ﻫﺎ در ﺗﻌﺪاد ﺑﺎﻧﺪﻫﺎ ﻛﻤﺘﺮ وﻟﻲ ﺑﻴﺸﺘﺮ ﺑﻪ ﻣﻘﺪار  ﭘﺮوﺗﺌﻴﻦ ﻫﺎي  ﻧﺴﺒﺖ ﺑﻪ ﻫﻢ وﺟﻮد
  .ﺑﺎﻧﺪﻫﺎي ﻣﺸﺎﺑﻪ در ﻧﺰد ﮔﻮﻧﻪ ﻫﺎ ﻣﺮﺑﻮط ﻣﻲ ﺷﻮﻧﺪ 
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 (اﺋﻮﺳﻴﺖ ﻫﺎ)ﺑﺮرﺳﻴﻬﺎﻳﻲ ﻛﻪ از ﻃﺮﻳﻖ اﻳﺰواﻟﻜﺘﺮﻳﻚ ﻓﻮﻛﻮﺳﻴﻨﮓ ﻣﻮﻟﻜﻮﻟﻬﺎي ﭘﺮوﺗﺌﻴﻦ ﺧﺎوﻳﺎر    ﻧﻬﺎﻳﺘﺎ-
ﺑﺨﻮﺑﻲ ﺧﺎوﻳﺎرﻫﺎ و ﮔﻮﻧﻪ ﻣﺎﻫﻲ ﻣﺮﺑﻮط ﺑﻪ ﻫﺮ  ﻃﺮﻳﻖ  اﻧﺠﺎم ﮔﺮﻓﺖ ﻧﺸﺎن داد ﺑﻪ اﻳﻦ روي ژل ﭘﻠﻲ آﻛﺮﻳﻼﻣﻴﺪ
ﺑﺪﻳﻦ ﺗﺮﺗﻴﺐ   .)7891,.la te navyek(ﺗﻔﻜﻴﻚ ﻧﻤﻮد ﻣﻲ ﺗﻮان ﺧﺎوﻳﺎر را  و از ﺟﻤﻠﻪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان را 
  .دو ﮔﻮﻧﻪ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ و ﺗﺎﺳﻤﺎﻫﻲ روﺳﻲ را از ﻫﻤﺪﻳﮕﺮ ﺗﻔﻜﻴﻚ ﻧﻤﻮد 7891ﻛﻴﻮاﻧﻔﺮ در ﺳﺎل 
( ﻗﺮه ﺑﺮون)و ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ( ﭼﺎﻟﺒﺎش )ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ  ﻣﺮﻓﻮﺑﻴﻮﻟﻮژﻳﻚ ﻳﺎ ﺑﺮرﺳﻴﻬﺎي رﻳﺨﺖ ﺷﻨﺎﺳﻲ
در , در ﺟﻬﺖ رد ﻳﺎ ﻗﺒﻮل اﺳﺘﻘﻼل ﮔﻮﻧﻪ اي ﻗﺮه ﺑﺮون از ﭼﺎﻟﺒﺎش ﺑﺎ ﻛﺎرﺑﺮد روﺷﻬﺎي ﺷﻤﺎرﺷﻲ و اﻧﺪازه اي 
  .ﺗﻮﺳﻂ ﻧﺼﺮي ﭼﺎري اﺟﺮا ﮔﺮدﻳﺪﻧﻴﺰ  در ﺳﻮاﺣﻞ اﻳﺮان درﺟﻨﻮب درﻳﺎي ﺧﺰر 1731-27ﺳﺎﻟﻬﺎي 
ﺑﻴﺎﻧﮕﺮ ﺟﺪاﻳﻲ اﻳﻦ دو ﮔﻮﻧﻪ از ﻛﻪ ﻣﺸﺎﻫﺪه ﺷﺪ )10.0<p(ﺮ در ﺳﻄﺢ ﭘﺎراﻣﺘ 22اﺧﺘﻼف ﻣﻌﻨﻲ دار ﺑﻴﻦ 
 :ﻧﺘﺎﻳﺞ آن ﺑﻪ ﺷﺮح زﻳﺮ ﻣﻲ ﺑﺎﺷﺪ.ﻳﻜﺪﻳﮕﺮ و اﺳﺘﻘﻼل ﻫﺮ ﻛﺪام  اﺳﺖ
ﺷﺎﺧﺺ ﻣﺸﺎﺑﻪ در اﻳﻦ  42ﺷﺎﺧﺺ ﺑﺮرﺳﻲ ﺷﺪه روي ﻧﻤﻮﻧﻪ ﻫﺎي ﺗﺎس ﻣﺎﻫﻴﻬﺎي اﻳﺮاﻧﻲ و روﺳﻲ ﺑﻴﻦ  62از 
ﺑﻴﻦ دو ﺷﺎﺧﺺ . ﻣﺸﺎﻫﺪه ﮔﺮدﻳﺪه اﺳﺖ  از ﻧﻈﺮ آﻣﺎري ﺗﻔﺎوت ﻋﻤﺪه ﻳﺎ ﻣﻌﻨﻲ دار( درﺻﺪ 29)دو ﻣﺎﻫﻲ 
  دﻳﮕﺮ ﻳﻌﻨﻲ ﺷﻌﺎع ﺑﺎﻟﻪ ﻣﺨﺮﺟﻲ ﻏﻴﺮ ﻣﻨﺸﻌﺐ  و ﻋﻤﻖ ﺳﺮ  ﺗﻔﺎوت ﻋﻤﺪه ﻳﺎ ﻣﻌﻨﻲ داروﺟﻮد ﻧﺪاﺷﺘﻪ اﺳﺖ
داراي ( درﺻﺪ 25)ﻣﺸﺨﺼﻪ  31ﺗﻔﺎوت ﻋﻤﺪه ﺷﻨﺎﺧﺘﻪ ﺷﺪه در ﺷﺎﺧﺼﻬﺎي ﺗﺎس ﻣﺎﻫﻴﻬﺎي اﻳﺮاﻧﻲ  42از 
ﻓﺎﺻﻠﻪ ﺑﻴﻦ ﻗﺎﻋﺪه )ﺎوت ﺑﻴﻦ دو ﺷﺎﺧﺺ ﺗﻔ. دﻳﮕﺮ ﺑﻮده اﻧﺪ( درﺻﺪ 84)ﺷﺎﺧﺺ  11ﺗﻔﺎوت ﺧﻴﻠﻲ ﺑﻴﺸﺘﺮ از 
درﺻﺪ ﺑﺰرﮔﺘﺮ و ﺳﻪ  33ﺳﻴﺒﻴﻠﻜﻬﺎ ﺗﺎ ﻟﺒﻪ ﻏﻀﺮوﻓﻲ دﻫﺎن و ﻓﺎﺻﻠﻪ ﺑﻴﻦ اﻧﺘﻬﺎي ﭘﻮزه ﺗﺎ ﻗﺎﻋﺪه ﺳﻴﺒﻴﻠﻜﻬﺎ  
ﭘﻬﻨﺎي ﭘﻮزه ﻧﺴﺒﺖ ﺑﻪ ﻃﻮل ﻛﻞ ، درازاي ﺑﻴﻦ اﻧﺘﻬﺎي ﭘﻮزه ﺗﺎ ﻗﺎﻋﺪه ﺳﻴﺒﻴﻠﻜﻬﺎ ﻧﺴﺒﺖ ﺑﻪ ﻃﻮل ﻛﻞ، )ﺷﺎﺧﺺ 
درﺻﺪ ﻛﻮﭼﻜﺘﺮ از ﺷﺎﺧﺼﻬﺎي ﻣﺸﺎﺑﻪ در  02ل ﻛﻞ ﺗﻘﺮﻳﺒﺎ و ﭘﻬﻨﺎي ﭘﻮزه در ﻗﺎﻋﺪه ﺳﻴﺒﻴﻠﻜﻬﺎ ﻧﺴﺒﺖ ﺑﻪ ﻃﻮ
  .ﻧﺰد ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ ﻣﻲ ﺑﺎﺷﻨﺪ
 gnicneuqes tceriD و ﻫﻤﭽﻨﻴﻦ DPARو  emyzollA ,ANDtm ﻣﻄﺎﻟﻌﺎت ژﻧﺘﻴﻚ ﻣﻮﻟﻜﻮﻟﻲ ﺑﺎ اﺳﺘﻔﺎده از روش
  ،4831، ﺷﻌﺒﺎﻧﻲ  2831ﻗﺎﺳﻤﻲ، 0831ﻗﺮاﻳﻲ)  درﻳﺎي ﺧﺰر ﺻﻮرت ﮔﺮﻓﺘﻪ اﺳﺖ ﺗﺎﺳﻤﺎﻫﻴﺎنﺑﺮروي 
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ﻫﺎي ﻣﺘﻔﺎوت و ﻣﺎرﻛﺮ ﻣﻮﻟﻜﻮﻟﻲ ﺑﺮاي  ﻫﺎ ﺟﻤﻌﻴﺖ و در ﺑﻌﻀﻲ از ﮔﻮﻧﻪ 7991 ,inavzeR ;6991 ,imezakruoP(
 ..ﺗﻤﺎﻳﺰ آن ﻣﻌﺮﻓﻲ ﮔﺮدﻳﺪه اﺳﺖ
ﻧﺸﺎن داده  PCSSو اﻧﺠﺎم آزﻣﺎﻳﺸﻬﺎي اﻟﻜﺘﺮوﻓﻮرﺗﻴﻚ   AND ﺑﺮ روي  DPARرﺿﻮاﻧﻲ ﺑﺎ اﺳﺘﻔﺎده از روش 
از ﻧﻈﺮ ( ﻪ ﺟﺰ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ﺑ)ﺷﺪ ﻛﻪ ﺗﻤﺎم ﮔﻮﻧﻪ ﻫﺎي ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﺟﻨﻮب درﻳﺎي ﻣﺎزﻧﺪران 
   (.)7991 ,inavzeRﻣﺎرﻛﺮﻫﺎي ژﻧﺘﻴﻜﻲ از ﻫﻢ ﻣﺠﺰا و ﻣﺘﻤﺎﻳﺰ ﻣﻲ ﺑﺎﺷﻨﺪ 
ي ﺗﺎس ﻣﺎﻫﻲ رﻣﺴﺘﻘﺮ ﺑﺮ روي ژﻧﻮم ﻣﻴﺘﻮﻛﻨﺪ 5DNﺑﺮ اﺳﺎس ﻣﻄﺎﻟﻌﻪ ژن ( 0002)ﭘﻮرﻛﺎﻇﻤﻲ و ﻫﻤﻜﺎران 
  .اﻳﺮاﻧﻲ و روﺳﻲ ﻧﺸﺎن داد ﻛﻪ اﻳﻦ دو ﮔﻮﻧﻪ ﺣﺪود ﻳﻚ ﻣﻴﻠﻴﻮن ﺳﺎل ﭘﻴﺶ ﻣﻨﺸﻌﺐ ﺷﺪه اﻧﺪ
ﺗﺸﺨﻴﺺ ﻣﻠﻜﻮﻟﻲ در ﮔﻮﻧﻪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ و ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ ﺑﺎ اﺳﺘﻔﺎده از روش ( 0831)ﺮاﺋﻲ ﻗ 
ﻣﻲ ﺑﺎﺷﺪ و ﺗﺎس ﻣﺎﻫﻲ  0/5ﻧﺘﺎﻳﺞ ﻧﺸﺎن داد ﻛﻪ ﻓﺎﺻﻠﻪ ژﻧﺘﻴﻜﻲ ﺑﻴﻦ اﻳﻦ دو ﮔﻮﻧﻪ ﺑﻴﺶ از . اﻧﺠﺎم داد  DPAR
ﻟﻌﺎت ﻣﻄﺎدر ﺣﺎﻟﻲ ﻛﻪ  .اﻳﺮاﻧﻲ ﺑﻌﻨﻮان ﻳﻚ ﮔﻮﻧﻪ ﻣﺴﺘﻘﻞ از ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ ﻗﺎﺑﻞ ﺗﻔﻜﻴﻚ ﻣﻲ ﺑﺎﺷﺪ
اﻋﺘﺒﺎر وﺟﻮد ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺑﻪ ﻋﻨﻮان ﻳﻚ ﮔﻮﻧﻪ   )1102( ,la te nabuR ﻣﻮرﻓﻮﻟﻮژﻳﻚ و ژﻧﺘﻴﻚ ﻣﻮﻟﻜﻮﻟﻲ 
 .ﭘﺸﺘﻴﺒﺎﻧﻲ ﻧﻤﻲ ﻛﻨﺪ ﻣﺴﺘﻘﻞ را
ﮔﻮﻧﻪ ﻳﺎ زﻳﺮﮔﻮﻧﻪ ﺑﻮدن ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ در ﺑﻴﻦ ﻛﺎرﺷﻨﺎﺳﺎن و ﻣﺤﻘﻘﻴﻦ ﻫﻤﭽﻨﺎن ﻣﻮرد ﺑﺤﺚ اﺳﺖ و ﻫﺮ  
اﻣﺎ اﻫﻴﺖ اﻗﺘﺼﺎدي  اﻳﻦ ﻣﺎﻫﻲ در آﺑﻬﺎي ﺳﺎﺣﻠﻲ اﻳﺮان از .زﻣﺎن ﻧﺘﺎﻳﺞ ﺟﺪﻳﺪي در اﻳﻦ راﺑﻄﻪ اراﺋﻪ ﻣﻲ ﺷﻮد
  .دﻳﺮ ﺑﺎز ﺑﺮ ﻫﻤﮕﺎن ﻣﻌﻠﻮم اﺳﺖ 
ﻳﺎ اﻳﺮاﻧﻲ ﺑﻬﻤﻴﻦ دﻟﻴﻞ ﺑﻪ اﻳﻦ ﮔﻮﻧﻪ  sucisrePﺑﻮﻣﻲ آﺑﻬﺎي اﻳﺮان ﺑﻮده و ﻧﺎم   )sucisrep .A(ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ 
 greB ,1691 .imatsoR(آﺑﻬﺎي اﻳﺮان داﺷﺘﻪ و دارد در ﺑﻴﺸﺘﺮﻳﻦ ﻓﺮاواﻧﻲ را  در ﮔﺬﺷﺘﻪ و ﺣﺎل. اﻃﻼق ﺷﺪ
ﺧﺎوﻳﺎر اﻳﺮان را ﺧﺎوﻳﺎر % 56ﺑﻴﺶ از   0831-09در دﻫﻪ  .  )6002 ,.la te mihgoM  ,9891 kicloH , 8491
ﺑﺮداري ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮان در ﺑﻴﻦ ﭘﻨﺞ ﻛﺸﻮر ﺳﺎﺣﻠﻲ درﻳﺎي  اﺟﺎزه ﺻﻴﺪ و ﺑﻬﺮه. دادﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺗﺸﻜﻴﻞ 
  .ﺧﺰر ﻓﻘﻂ ﺑﻪ ﻛﺸﻮر اﻳﺮان داده ﺷﺪ
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ﺑﺮاي ﺗﺨﻢ رﻳﺰي ﺑﻪ رودﺧﺎﻧﻪ ﻫﺎي ﺳﻔﻴﺪ در ﮔﺬﺷﺘﻪ آﺑﻬﺎي ﺧﺰر ﺟﻨﻮﺑﻲ اﺳﺖ و  ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺑﻮﻣﻲ 
ﻟﻨﻜﺮان و آﺳﺘﺎرا  در آذرﺑﺎﻳﺠﺎن ﻣﻬﺎﺟﺮت ﻣﻲ ﻛﺮد ﻫﻤﭽﻨﻴﻦ ﺑﻪ , ﮔﺮﮔﺎﻧﺮود در اﻳﺮان و ﻛﻮرا  , ﺗﺠﻦ , رود 
اﻣﺎ زﻳﺴﺘﮕﺎه اﺻﻠﻲ آن ﺧﺰر  .ﺗﺮك ﻧﻴﺰ ﻣﻬﺎﺟﺮت ﺗﺨﻢ رﻳﺰي دارد, ﺳﺎﻣﻮر , اورال , رودﺧﺎﻧﻪ ﻫﺎي وﻟﮕﺎ 
ﻣﻮرﻓﻮﻟﻮژﻳﻚ و , ﻣﻄﺎﻟﻌﺎت ﺑﻴﻮﻟﻮژﻳﻚ . رودﺧﺎﻧﻪ ﻫﺎي ﻣﻨﺘﻬﻲ ﺑﻪ آن اﺳﺖ  و  ﻮﻳﮋه آﺑﻬﺎي اﻳﺮانﺟﻨﻮﺑﻲ ﺑ
ژﻧﺘﻴﻜﻲ ﺻﻮرت ﮔﺮﻓﺘﻪ ﻧﺸﺎن ﻣﻲ دﻫﺪ ﻛﻪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان از ﺟﻤﻌﻴﺘﻬﺎ و ﻧﮋادﻫﺎي ﻣﺨﺘﻠﻒ ﺗﺸﻜﻴﻞ ﺷﺪه 
ﻫﻢ ﺟﻤﻌﻴﺖ آن ﺑﻪ دو ﻧﮋاد ﺑﻬﺎره و ﭘﺎﻳﻴﺰه ﻛﻪ از ﻧﻈﺮ زﻣﺎن ورود ﺑﻪ رودﺧﺎﻧﻪ ﺑﺮاي ﺗﺨﻢ رﻳﺰي ﺑﺎ . اﺳﺖ 
ﻧﮋاد ﺑﻬﺎره را ﺑﺮ اﺳﺎس وﺟﻮد دو آﻧﺘﻲ ژن ﺧﺎص از ﻧﮋاد ﭘﺎﻳﻴﺰه ﻣﻲ ﺗﻮان . ﻣﺘﻔﺎوت ﻣﻲ ﺑﺎﺷﻨﺪ ﺗﻘﺴﻴﻢ ﻣﻲ ﺷﻮد
  .   )5991,miksareG dna ahkuyravreP(ﺗﺸﺨﻴﺺ داد 
ﺷﻨﺎﺳﺎﻳﻲ ﺷﺪه اﺳﺖ ﻛﻪ ﻳﻜﻲ از ﮔﺮوﻫﻬﺎ در ﻣﺎﻫﻬﺎي ﻓﺮوردﻳﻦ ﺗﺎ ﺧﺮداد و , در ﺳﻔﻴﺪ رود دو ﮔﺮوه ﺑﻬﺎره   
  . )1691,imatsoR(ﺟﻬﺖ ﺗﺨﻢ رﻳﺰي ﺑﻪ اﻳﻦ رودﺧﺎﻧﻪ ﻣﻬﺎﺟﺮت ﻣﻲ ﻛﻨﻨﺪ دﻳﮕﺮي در ﺷﻬﺮﻳﻮر ﻣﺎه 
: ﺟﻤﻌﻴﺖ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ در رودﺧﺎﻧﻪ ﻛﻮرا ﺑﻪ ﭼﻬﺎر ﮔﺮوه ﺑﻴﻮﻟﻮژﻳﻚ ﺗﻘﺴﻴﻢ ﻣﻲ ﺷﻮدﻛﻪ ﻋﺒﺎرﺗﻨﺪ از 
 ni detic 0591 , likslibreG(ﻧﮋاد ﺑﻬﺎره ﻣﻬﺎﺟﺮ ﭘﺎﻳﻴﺰه    , ﻧﮋاد زﻣﺴﺘﺎﻧﻪ , ﻧﮋاد اواﺧﺮ ﺑﻬﺎر , ﻧﮋاد اواﻳﻞ ﺑﻬﺎر 
در ﺟﻤﻌﻴﺖ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان در رودﺧﺎﻧﻪ وﻟﮕﺎ دو ﮔﺮوه ﺑﻴﻮﻟﻮژﻳﻚ ﺷﺎﻣﻞ ﻧﮋاد اواﻳﻞ .   )9891 ,kicloH
  .ﺑﻬﺎر و ﻧﮋاد اواﺧﺮ ﺑﻬﺎر  و در ﺟﻤﻌﻴﺖ رودﺧﺎﻧﻪ اورال ﻧﮋاد اواﺧﺮ ﺑﻬﺎر ﮔﺰارش ﺷﺪه اﺳﺖ
ﮔﺰارش ﻧﻤﻮده ﻛﻪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ﺻﻴﺪ ﺷﺪه در ﻏﺮب و  ANDﺑﺮ اﺳﺎس ﻣﻄﺎﻟﻌﻪ ﺗﻮاﻟﻲ ( 7991)رﺿﻮاﻧﻲ 
 . ﺴﺘﻨﺪﻧﻴﺮق ﺳﻮاﺣﻞ اﻳﺮان در درﻳﺎي ﻣﺎزﻧﺪران داراي ﺳﺎﺧﺘﺎر ژﻧﺘﻴﻜﻲ ﻣﺘﻔﺎوﺗﻲ ﺷ
ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ در ﻣﻨﻄﻘﻪ  poolDﺑﺮ روي ﻧﺎﺣﻴﻪ  PLFR-RCPﺑﺎ اﺳﺘﻔﺎده از ( 2831)ﻣﻄﺎﻟﻌﺎت ﻋﻄﺎﻳﻲ  
ﺟﻨﻮب ﺷﺮﻗﻲ و ﻏﺮﺑﻲ درﻳﺎي ﺧﺰر ﻧﺸﺎن داده ﻛﻪ اﺧﺘﻼف ﻣﻌﻨﻲ داري ﺑﻴﻦ ﺟﻤﻌﻴﺘﻬﺎي اﻳﻦ , ﺳﻔﻴﺪ رود 
ﻫﺎﭘﻠﻮﺗﻴﭗ آن از ﻓﺮاواﻧﻲ ﺑﻴﺸﺘﺮي  4ﻫﺎﭘﻠﻮﺗﻴﭗ ﻛﻪ  81ﺪارد ﻫﺮﭼﻨﺪ ﻛﻪ در اﻳﻦ ﺑﺮرﺳﻲ ﺗﻌﺪاد ﻣﻨﺎﻃﻖ وﺟﻮد ﻧ
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ﺑﺎ ﺑﺮرﺳﻲ ﺗﻮاﻟﻲ ﻣﻴﺘﻮﻛﻨﺪري در (  1102)و ﻫﻤﻜﺎران  ﺧﻮش ﺧﻠﻖ  .ﺑﺮﺧﻮردار ﺑﻮده ﮔﺰارش ﺷﺪه اﺳﺖ 
  .ﺑﻪ ﻧﺘﺎﻳﺞ ﻣﺸﺎﺑﻪ اي دﺳﺖ ﻳﺎﻓﺖ(  noiger lortnoc eht fo secneuqes AND lairdnohcotim)ﻧﺎﺣﻴﻪ ﻛﻨﺘﺮل 
ژﻧﺘﻴﻚ ﺟﻤﻌﻴﺖ ﺗﺎس ﻣﺎﻫﻲ (  1102)و ﻫﻤﻜﺎران و ﭼﻜﻤﻪ دوز ( 8831)، ﭘﻮرﻛﺎﻇﻤﻲ  (6831)ﺧﻮش ﺧﻠﻖ 
اﻳﺮان را ﺑﺎ اﺳﺘﻔﺎده از ﻧﺸﺎﻧﮕﺮ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ و ﭘﺮاﻳﻤﺮﻫﺎﻳﻲ ﻛﻪ ﺑﺮاي ﺳﺎﻳﺮ ﮔﻮﻧﻪ ﻫﺎي ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري 
ﻣﺎﻫﻲ اﻳﺮان در  از ﻧﻈﺮ ﺗﻔﻜﻴﻚ ﺟﻤﻌﻴﺖ ﺗﺎسو ﻧﺘﺎﻳﺞ ﻣﺨﺘﻠﻔﻲ را  ﺗﻮﺳﻌﻪ ﻳﺎﻓﺘﻪ ﺑﻮد ﻣﻮرد ﻣﻄﺎﻟﻌﻪ ﻗﺮار دادﻧﺪ
  .اراﺋﻪ ﻧﻤﻮدﻧﺪﻣﻨﺎﻃﻖ ﻣﺨﺘﻠﻒ درﻳﺎي ﺧﺰر 
ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻣﻄﺎﻟﺐ ﻓﻮق ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ در درﻳﺎي ﺧﺰر داراي ﺟﻤﻌﻴﺖ ﻫﺎ و ﮔﺮوه ﻫﺎي ﺑﻴﻮﻟﻮژﻳﻚ 
ﺑﺴﻴﺎري اﺳﺖ ﻛﻪ ﺷﻨﺎﺳﺎﻳﻲ ﺗﻨﻮع ﺟﻤﻌﻴﺘﻲ درون ﮔﻮﻧﻪ اي آن را ﺑﺴﻴﺎر ﭘﻴﭽﻴﺪه و ﻣﺸﻜﻞ ﻧﻤﻮده اﺳﺖ 
   . )2002,ahkuyravereP(
  
  )rekraM citeneG( ژﻧﺘﻴﻜﻲﻫﺎي ﻧﺸﺎﻧﮕﺮ 1-1-2
ﻣﻮﺟﻮد زﻧﺪه ﻛﻪ ﺑﺎ ﺻﻔﺖ ﻣﻌﺎدل ﺧﻮد درﻣﻮﺟﻮد زﻧـﺪه دﻳﮕـﺮ ﺗﻔـﺎوت ( ﻗﺎﺑﻞ ﺗﻮارث)ﻫﺮ ﻓﻨﻮ ﺗﻴﭗ ﻳﺎ ﺻﻔﺖ 
ﻧﺸﺎﻧﮕﺮﻫﺎي ژﻧﺘﻴﻜﻲ ﺟﺎﻳﮕﺎﻫﻬﺎي ﺧﺎص روي ﻳﻚ ﻛﺮوﻣـﻮزم . داﺷﺘﻪ ﺑﺎﺷﺪ ﻳﻚ ﻧﺸﺎﻧﮕﺮ ﻣﺤﺴﻮب ﻣﻲ ﺷﻮد 
در . ﻮﻣﻲ ﺑـﻪ ﺧـﺪﻣﺖ ﮔﺮﻓﺘـﻪ ﻣﻴﺸـﻮﻧﺪ ﻫﺎي اﺧﺘﺼﺎﺻﻲ ﺑﺮاي ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻠﻬـﺎي ژﻧ ـ دارﻧﺪ ﻛﻪ ﺑﻪ ﻋﻨﻮان ﻧﺸﺎﻧﻪ
ﻛﺮوﻣﻮزوم در اﻓﺮاد ﻳﻚ ﺟﺎﻣﻌﻪ وﻳﺎ ﻧﮋاد ﻛـﻪ از اﻓـﺮاد ﺑـﻪ ﻧﺘـﺎج آﻧﻬـﺎ  ANDواﻗﻊ ﺗﻔﺎوت ﻣﻮﺟﻮد ﺑﻴﻦ ردﻳﻒ 
ﺑﺮاي آﻧﻜـﻪ ﺻـﻔﺘﻲ ﺑﻌﻨـﻮان . ﺗﻮاﻧﺪ ﺑﻪ ﻋﻨﻮان ﻧﺸﺎﻧﻪ ﻳﺎ ﻧﺸﺎﻧﮕﺮ ژﻧﺘﻴﻜﻲ ﺑﻪ ﻛﺎر ﮔﺮﻓﺘﻪ ﺷﻮد  ﻣﻨﺘﻘﻞ ﻣﻲ ﮔﺮدد ﻣﻲ
ﺑـﺮوز ﭼﻨـﺪ )ﻣﺘﻔﺎوت ﺑـﻮدن درﺑـﻴﻦ دو ﻓـﺮد  ،اﺟﺪ دو وﻳﮋﮔﻲﻧﺸﺎﻧﮕﺮ ژﻧﺘﻴﻜﻲ اﺳﺘﻔﺎده ﺷﻮد ﺑﺎﻳﺴﺘﻲ ﺣﺪاﻗﻞ و
ﻧﺸﺎﻧﮕﺮﻫﺎي ژﻧﺘﻴﻜﻲ ﺑﻪ ﻋﻨﻮان اﺑﺰاري ﺑﺮاي ﺗﻬﻴﻪ ﻧﻘﺸـﻪ ﻫـﺎ . ﻫﻤﭽﻨﻴﻦ ﻗﺎﺑﻠﻴﺖ ﺗﻮارث داﺷﺘﻪ  ﺑﺎﺷﺪ و ، (ﺷﻜﻠﻲ 
ي ﭘﻴﻮﺳﺘﮕﻲ ﻣﻮﻟﻜﻮﻟﻲ و ارزﻳﺎﺑﻲ ﺟﺎﻳﮕﺎﻫﻬﺎي ژﻧﺘﻴﻜﻲ ﭼﻨﺪ ﺷﻜﻠﻲ در ﺻﻔﺎت اﻗﺘﺼﺎدي ﻛﺎرﺑﺮدﻫﺎي ﺑـﺎﻟﻘﻮه 
  . ﻲ ﺣﻴﻮان و ﮔﻴﺎه ﭘﻴﺪا ﻛﺮده اﻧﺪاي را در ﺑﺮﻧﺎﻣﻪ ﻫﺎي اﺻﻼﺣ
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 ﺗﺨﻤﻴﻦ ﺗﻨﻮع ژﻧﺘﻴﻜﻲ ﺑﺎاﺳﺘﻔﺎده از ﻧﺸﺎﻧﮕﺮﻫﺎي ژﻧﺘﻴﻜﻲ  - 1-1-3
ﺗﺨﻤﻴﻦ ﺗﺮﻛﻴﺐ ژﻧﺘﻴﻜﻲ اﻓﺮاد، ﻣﺠﻤﻮﻋﻪ ﻫﺎي ژﻧﺘﻴﻜﻲ و ﻗﺮاﺑﺖ ﺑﻴﻦ آﻧﻬﺎ از ﮔﺬﺷـﺘﻪ ﻫـﺎي دور ﻣﻌﻤـﻮل ﺑـﻮده 
اﻳـﺰوزاﻳﻢ ﻫـﺎ  اﺳﺖ و ﺑﻴﺸﺘﺮ ﺑﺮاﺳﺎس ﺻﻔﺎت ﻣﺮﻓﻮﻟﻮژﻳﻚ واﺧﻴﺮا ﺑﺎ اﺳﺘﻔﺎده از ﻧﺸـﺎﻧﮕﺮﻫﺎي ﭘﺮوﺗﺌﻴﻨـﻲ ﻣﺎﻧﻨـﺪ 
ﮔﺮﭼـﻪ اﻳـﻦ ﻧﺸـﺎﻧﮕﺮﻫﺎ و روﺷـﻬﺎي ﻣﺘﻨـﺎﻇﺮ ﺗﺨﻤـﻴﻦ ﺗﻨـﻮع ژﻧﺘﻴﻜـﻲ در ﺟـﺎي ﺧـﻮد . ﺻﻮرت ﮔﺮﻓﺘﻪ اﺳـﺖ 
، ﺗﻔﺎوﺗﻬـﺎي ژﻧﺘﻴﻜـﻲ را  ﺑﻴﺸـﺘﺮ  ANDﺑﺴﻴﺎرﻣﻔﻴﺪوﺳﻮدﻣﻨﺪ اﺳﺖ ، اﻣﺎ اﺧﻴﺮا  اﺳﺘﻔﺎده از ﻧﺸﺎﻧﮕﺮﻫﺎي ﻣﻠﻜـﻮﻟﻲ 
ﭘﻴﺴـﺘﺎزي و دوره رﺷـﺪ ﻣﺸﻬﻮد ﺳﺎﺧﺘﻪ ﻛﻪ اﻳﻦ ﺗﻔﺎوﺗﻬﺎ ﺗﺤﺖ ﺗـﺎﺛﻴﺮ ﻣﺤـﻴﻂ و اﺛﺮاﺗـﻲ ﻫﻤﭽـﻮن ﭘﻠﻴـﻮﺗﺮﭘﻲ و ا 
ﻗـﺮه )را ﻓـﺮاﻫﻢ ﻣـﻲ ﺳـﺎزد  ANDﺣﻴﻮاﻧﻲ ﻧﺒﻮده و اﻣﻜﺎن آﮔﺎﻫﻲ دﻗﻴﻖ و ﻛﺎﻓﻲ از ﺗﻨـﻮع ژﻧﺘﻴﻜـﻲ در ﺳـﻄﺢ 
 (. 5731ﻳﺎﺿﻲ،  
 
 ﻣﻮﻟﻜﻮﻟﻲ ﻧﺸﺎﻧﮕﺮﻫﺎي - 1-1-4
ﻛﻪ از واﻟﺪﻳﻦ ﺑﻪ ﻧﺘﺎج ﻗﺎﺑـﻞ اﻧﺘﻘـﺎل ﺑﺎﺷـﺪ ﺑـﻪ ﻋﻨـﻮان ﻧﺸـﺎﻧﮕﺮ  ANDﻫﺮ ﮔﻮﻧﻪ ﺗﻔﺎوت در ﺗﺮﺗﻴﺐ ﻧﻮﻛﻠﺌﻮﺗﻴﺪي 
ﺗﻘﺴـﻴﻢ ﻣـﻲ  ANDﺮﻓﺘﻪ ﻣﻲ ﺷﻮد و ﺑﻪ دو دﺳﺘﻪ ﻧﺸﺎﻧﮕﺮﻫﺎي ﻣﺒﺘﻨﻲ ﺑـﺮ ﭘـﺮوﺗﺌﻴﻦ وﻣﺒﺘﻨـﻲ ﺑـﺮ ﻣﻮﻟﻜﻮﻟﻲ ﺑﻪ ﻛﺎر ﮔ
 .ﺷﻮﻧﺪ 
  
 ﭘﺮوﺗﺌﻴﻨﻲ ﻧﺸﺎﻧﮕﺮﻫﺎي  - 1-1-5
ﺑﻴﻦ دو ﻣﻮﺟﻮد ﻣﻤﻜﻦ اﺳﺖ ﻛﻪ ﺑﻪ ﺻﻮرت ﭘـﺮوﺗﺌﻴﻦ ﻫـﺎﻳﻲ   ANDﺑﺮﺧﻲ از ﺗﻔﺎوﺗﻬﺎ در ﺗﺮﺗﻴﺐ ﻧﻮﻛﻠﺌﻮﺗﻴﺪي 
اﻳـﻦ ﻧﺸـﺎﻧﮕﺮﻫﺎ را . ﻟﻴﺰ و ﻣﻄﺎﻟﻌـﻪ اﺳـﺖ ﺑﺎ اﻧﺪازه ﻫﺎي ﻣﺨﺘﻠﻒ ﺑﺮوز ﻛﻨﺪ ﻛﻪ از ﻃﺮﻳﻖ ﺑﻴﻮﺷـﻴﻤﻴﺎﻳﻲ ﻗﺎﺑـﻞ آﻧـﺎ 
ﻧﺸﺎﻧﮕﺮ ﭘﺮوﺗﺌﻴﻨﻲ ﻣﻲ ﮔﻮﻳﻨﺪ ﻛﻪ ﺑﻪ دو ﻧﻮع آﻧﺰﻳﻤﻲ و ﻏﻴﺮ آﻧﺰﻳﻤﻲ ﺗﻘﺴﻴﻢ ﻣﻲ ﺷﻮﻧﺪ ﻣﻄﺎﻟﻌـﺎت اﺑﺘـﺪاﺋﻲ ﺑـﺮاي 
ﺷﻨﺎﺳﺎﻳﻲ ﺟﻤﻌﻴﺘﻬﺎي ﻣﺎﻫﻲ ﺑﺎ اﺳﺘﻔﺎده از ﻣﺎرﻛﺮﻫﺎي ﻏﻴﺮ آﻧﺰﻳﻤﻲ ﻣﺜﻞ ﻫﻤﻮﮔﻠﻮﺑﻴﻦ و ﺗﺮاﻓﺴـﻔﺮﻳﻦ ﺑـﻮد ﻛـﻪ ﺑـﻪ 
آﻧـﺰﻳﻢ ﻫـﺎي ﻣﻮﺟـﻮد در ﻫـﺮ ﻓـﺮد .  )5991,seihtimS(ﭘﻴﺪا ﻛﺮد ﺳﺮﻋﺖ ﺑﻪ ﺳﻤﺖ ﭘﺮوﺗﺌﻴﻨﻬﺎي آﻧﺰﻳﻤﻲ ﺗﻤﺎﻳﻞ 
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ﻓﺮم ﻫﺎي ﻣﻮﻟﻜـﻮﻟﻲ ﻣﺘﻔـﺎوت ﻳـﻚ آﻧـﺰﻳﻢ در ﻳـﻚ . ﻣﻤﻜﻦ اﺳﺖ داراي ﺑﻴﺶ از ﻳﻚ ﻓﺮم ﻣﻮﻟﻜﻮﻟﻲ ﺑﺎﺷﻨﺪ 
ﺳﺎﺧﺘﻤﺎن اوﻟﻴﻪ اﻳﺰوزاﻳﻢ ﻫﺎ ازاﻳﻦ ﺟﻬـﺖ ﻣﺘﻔﺎوﺗﻨـﺪ ﻛـﻪ ﺑـﻪ وﺳـﻴﻠﻪ ژﻧﻬـﺎي ﻣﺘﻔـﺎوت . ﻓﺮد اﻳﺰوزاﻳﻢ ﻣﻲ ﻧﺎﻣﻨﺪ
ﭼﻨﻴﻦ ﺳﺎﺧﺘﻤﺎن ﻣﻮﻟﻜﻮﻟﻲ ﻣﺘﻔﺎوت ﻳﻚ آﻧﺰﻳﻢ ﻛﻪ داراي ﻓﻌﺎﻟﻴﺖ آﻧﺰﻳﻤـﻲ ﻛﺪﮔﺬاري ﻣﻲ ﺷﻮﻧﺪ و در ﻧﺘﻴﺠﻪ 
ﻳﻜﻨﻮاﺧﺖ و ﻣﺸﺨﺺ ﻫﺴـﺘﻨﺪ را اﺻـﻄﻼﺣﺎ اﻳـﺰوزاﻳﻢ ﮔﻮﻳﻨـﺪ ﻣﺤﺼـﻮﻻت اﻳـﺰوزاﻳﻢ دواﻟـﻞ ( ﻛﺎﺗﺎﻟﻴﺰوري)
ﺑﻪ ﻋﺒﺎرت ﺑﻬﺘﺮ آﻟﻮزاﻳﻤﻬـﺎ ﺑـﻪ زﻳـﺮ ﮔﺮوﻫـﻲ از .ﻣﺘﻔﺎوت در ﻳﻚ ﻟﻮﻛﻮس ﺑﻪ ﻋﻨﻮان آﻟﻮازﻳﻢ ﺷﻨﺎﺧﺘﻪ ﻣﻴﺸﻮﻧﺪ
ﻧﺪ ﻛﻪ از اﻟﻠﻬﺎي ﻣﺨﺘﻠﻒ ﻳﻚ ﻟﻮﻛﻮس ﻣﻌﻴﻦ اﻳﺠﺎد ﻣﻲ ﺷﻮﻧﺪ ﻫﻨﮕﺎﻣﻲ ﻛﻪ دواﻟـﻞ اﻳﺰوزاﻳﻢ ﻫﺎ اﻃﻼق ﻣﻲ ﺷﻮ
ﻣـﻲ از ﻳﻚ ﻟﻮﻛﻮس ﺑﻮﺟﻮد ﻣﻲ آﻳﻨﺪ ، ﺷﻜﻠﻬﺎي ﻣﺨﺘﻠﻒ اﻟﻜﺘﺮوﻓﻮرﺗﻴﻜﻲ ﻫﻨﻮز ﻧﻘﺶ ﻫـﺎي ﻣﻌﻴﻨـﻲ را اﻳﻔـﺎء 
 ,resuaH dna ohlavraC(ﭘﺮوﺗﺌﻴﻦ ﻫﺎي ﺣﺎﺻﻞ از اﻳﻦ اﻟﻠﻬﺎ ﺗﺤﺖ ﻋﻨـﻮان آﻟـﻮازﻳﻢ ﺷـﻨﺎﺧﺘﻪ ﻣـﻲ ﺷـﻮﻧﺪ . ﻛﻨﻨﺪ 
  )5991
ﻛﺸـﺘﻦ )ﻧﺸﺎﻧﮕﺮﻫﺎ ي ﭘﺮوﺗﺌﻴﻨﻲ ﻣﻲ ﺗﻮان ﺑﻪ ﻧﻴﺎر ﺑـﻪ ﻣﻘـﺪار زﻳـﺎدي ﻧﻤﻮﻧـﻪ ﺗـﺎزه ﻳـﺎ ﺗـﺎزه ﻓﺮﻳﺰﺷـﺪه  از ﻋﻴﻮب
ﭘﻠﻲ ﻣﻮرﻓﻴﺴﻢ ﭘﺎﺋﻴﻦ و ﻣﺤـﺪودﻳﺖ روﺷـﻬﺎي رﻧـﮓ آﻣﻴـﺰي ، ﻣﺸـﻜﻞ ﺑـﻮدن آﻧـﺎﻟﻴﺰ داده ﻫـﺎ ( ﻣﻮﺟﻮد زﻧﺪه
 (.)5991 , .la te nosugreF :3991 , .la te nosugreFﺑﺨﺼﻮص در ﭘﻠﻲ ﭘﻠﻮ ﺋﻴﺪﻫﺎ اﺷﺎره ﻛﺮد 
  
  ANDﻧﺸﺎﻧﮕﺮ  - 1-1-6
ﻛﻪ ﻫﻴﭻ ﮔﻮﻧﻪ ﺗﻈﺎﻫﺮي ﻧﺪارﻧﺪ ، ﻧﻪ ﺻﻔﺖ ﺧﺎﺻﻲ را ﻛﻨﺘﺮل ﻣﻲ ﻛﻨﻨﺪ و ﻧﻪ  ANDﺗﻔﺎوﺗﻬﺎي ﻣﻮﺟﻮد در ﺳﻄﺢ 
ﭼﻨـﺪ  ANDدر ردﻳﻒ اﺳﻴﺪﻫﺎي آﻣﻴﻨﻪ رﺷﺘﻪ ﻫﺎي ﭘﻠﻲ ﭘﻠﻮﺋﻴﺪي ﺗﺎﺛﻴﺮ ﺑﺮ ﺟﺎ ﻣﻲ ﮔﺬارﻧﺪ در واﻗﻊ ﻧﺸﺎﻧﮕﺮﻫﺎي 
ﻣﻮﺟـﻮدات را ﺗﻮﺻـﻴﻒ ﻣـﻲ  اﻳﻦ ﻧﺸـﺎﻧﮕﺮﻫﺎ ژﻧﻮﺗﻴـﭗ  .ﺗﻌﻴﻴﻦ ﻣﻲ ﻛﻨﻨﺪ ANDﺷﻜﻠﻲ ﻣﻮﺟﻮدات را در ﺳﻄﺢ 
ﺑﺮرﺳﻲ اﻳﻨﮕﻮﻧﻪ ﺗﻔﺎوﺗﻬﺎﻛـﻪ ﻓﻘـﻂ . ﻛﻨﻨﺪ و در ﻧﺘﻴﺠﻪ ﺗﻮاﻟﻴﻬﺎي ﻛﺪ ﻛﻨﻨﺪه و ﻏﻴﺮ ﻛﺪ ﻛﻨﻨﺪه را در ﺑﺮ ﻣﻲ ﮔﻴﺮد 
 AND  اﻣﻜﺎن ﭘﺬﻳﺮ اﺳﺖ و ﺑﻪ آﻧﻬﺎ ﻧﺸﺎﻧﮕﺮﻫﺎي ﻣﻮﻟﻜـﻮﻟﻲ در ﺳـﻄﺢ  ANDاز ﻃﺮﻳﻖ ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞ ﻣﺴﺘﻘﻴﻢ 
  (.1831ﺟﻮاﻧﺮوح ﻋﻠﻲ آﺑﺎد، )ﮔﻮﻳﻨﺪ 
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ﺎزر ﺑﻮدن اﻛﺜﺮ اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ ، اﻣﻜﺎن ﺑﻪ ﻛﺎر ﮔﻴﺮي آﻧﻬﺎ در ﺗﻤـﺎم ﻣﺮاﺣـﻞ زﻧـﺪﮔﻲ ﺣﺘـﻲ ﻓﺮاواﻧﻲ ﺑﺎﻻ، ﻫﻢ ﺑ
اﻣﻜﺎن اﺳﺘﻔﺎده از ﻧﺮم اﻓﺰارﻫﺎي راﻳﺎﻧـﻪ اي ﻣﺨﺘﻠـﻒ در آﻧـﺎﻟﻴﺰ  ،دوران ﺟﻨﻴﻨﻲ ، ﻋﺪم ﺗﺎﺛﻴﺮ از ﺷﺮاﻳﻂ ﻣﺤﻴﻄﻲ
ﻋـﻼوه ﻫـﺎي ﻏﻴـﺮ ﻛﻨﻨـﺪه  ﻧﻤﺎﻳﺎن ﺳـﺎﺧﺘﻦ ﺗﻔـﺎوت ﺑـﻴﻦ ﺗﺮﺗﻴـﺐ  ،ﺑﺎﻻي اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ داده ﻫﺎ ، ﻗﺪرت ﺗﻤﺎﻳﺰ
اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ ﺑﻪ دو دﺳﺘﻪ ﻣﺒﺘﻨـﻲ . ﺑﺮاﺧﺘﻼف ﻣﻮﺟﻮد در ﺗﺮﺗﻴﺒﻬﺎي ﻛﺪ ﻛﻨﻨﺪه از ﻣﺰاﻳﺎي اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ ﻣﻴﺒﺎﺷﺪ
اﻧﻮاع ﻣﺨﺘﻠﻔﻲ از اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ ، ﺑـﺎ ﺗﻔـﺎوت ﻫـﺎي ﺑﺴـﻴﺎري از . ﺗﻘﺴﻴﻢ ﻣﻲ ﺷﻮﻧﺪ  RCPوﻏﻴﺮ ﻣﺒﺘﻨﻲ ﺑﺮ RCPﺑﺮ 
و ﺗﺤﻠﻴـﻞ و ﺗﻔﺴـﻴﺮ ﻧﺘـﺎﻳﺞ ﺑـﻪ ﺳـﺮﻋﺖ  ﻟﺤﺎظ ﺗﻜﻨﻴﻜﻲ ، روش ﺗﻮﻟﻴﺪ ، ﻧﺤﻮه ﻛﺎرﺑﺮد و اﻣﺘﻴﺎز ﺑﻨﺪي و ﺗﺠﺰﻳـﻪ 
اﺑﺪاع ﮔﺮدﻳﺪﻧﺪ و ﺗﺤﻮﻟﻲ ﻋﻈﻴﻢ در اﻃﻼﻋﺎت ﺗﻨﻮع ژﻧﺘﻴﻜﻲ اﻳﺠﺎد ﻛﺮده اﻧﺪ و ﺑﻪ ﻋﻨﻮان اﺑﺰارﻫـﺎي ﺿـﺮوري 
(. 3831داﻧﺸـﻮر آﻣﻠـﻲ، )ﺑﻴﻮﻟﻮژﻳﻚ، در آﻣﺪه اﻧﺪ  اﻳﺠﺎد اﻫﺪافﻣﻄﺎﻟﻌﺎت ﺗﻜﺎﻣﻠﻲ ، ﻧﻘﺸﻪ ﺑﺮداري ژﻧﻲ و در 
ﻣﻴﺘﻮﻛﻨـﺪرﻳﺎﺋﻲ و ﺳـﭙﺲ  ANDاﻳﺶ ﭘﻴﺪا ﻛﺮده ، در اﺑﺘﺪا اﻓﺰ ANDﺳﺎل ﮔﺬﺷﺘﻪ ﺗﻮﺟﻪ ﺑﻪ ﻧﺸﺎﻧﮕﺮﻫﺎ ي  03 در
  .)5991,.la te nosugreF(ﻫﺴﺘﻪ اي ﺳﻮق ﭘﻴﺪا ﻛﺮد  ANDﺗﻜﻨﻴﻜﻬﺎي ﻣﻮﻟﻜﻮﻟﻬﺎي ﺑﻪ ﺳﻤﺖ ﺑﺎﭘﻴﺸﺮﻓﺖ 
  ( )setilletaSﻣﺎﻫﻮاره ﻫﺎ  - 1-1-6-1
زﻣﺎﻧﻲ ﻣﻄﺮح ﮔﺮدﻳﺪ ﻛﻪ ﻣﻌﻠـﻮم ﺷـﺪ در ﺳـﺎﻧﺘﺮﻳﻔﻴﻮژ ﻛﻠﺮﻳـﺪ ﺳـﺰﻳﻢ، ﺑﺨـﺶ ﻛـﻮﭼﻜﻲ از  اي ﻣﺎﻫﻮاره AND
اي ﺗﺸﻜﻴﻞ ﻣﻲ دﻫﺪ ﻛﻪ از ﺑﺎﻧﺪ ژﻧﻮﻣﻲ اﺻﻠﻲ ﺟﺪا ﻗـﺮار ﻣـﻲ ﮔﻴـﺮد ﻛـﻪ اﻳـﻦ ﺑﺨـﺶ  ﺑﺎﻧﺪ ﻣﺎﻫﻮاره ،ﻛﻞ AND
ﺟﻔﺖ ﺑﺎز دارﻧﺪ و ﻫﺰاران ﻳﺎ ﻣﻴﻠﻴﻮﻧﻬﺎ ﺑـﺎر ﺗﻜـﺮار  005ﻛﻮﭼﻚ داراي ﺗﻮاﻟﻴﻬﺎي ﺳﺎده اي ﻫﺴﺘﻨﺪ ﻛﻪ ﻛﻤﺘﺮ از 
ﺗـﻮاﻟﻲ  ﻣـﺎن زﻣﺎﻫﻮاره اي ﺑﺎ واﺣﺪﻫﺎي ﺗﻜﺮاري ﺑﺴﻴﺎر ﻛﻮﺗـﺎﻫﺘﺮ در   ANDﻣﻲ ﺷﻮﻧﺪ ﺑﻌﺪﻫﺎ اﻧﻮاع دﻳﮕﺮي از 
ﻫـﺎ ﺷـﻨﺎﺧﺘﻪ ﻣـﻲ ﺷـﻮﻧﺪ و ﺷـﺎﻣﻞ  etilletasinimﻳﺎﺑﻲ ژن اﻧﺴـﻮﻟﻴﻦ اﻧﺴـﺎﻧﻲ ﻛﺸـﻒ ﮔﺮدﻳﺪﻛـﻪ ﺗﺤـﺖ ﻋﻨـﻮان 
ﻫـﺎ ﻣﻴﺒﺎﺷـﻨﺪ  ﺳﻮﻣﻴﻦ ﮔﺮوه رﻳﺰ ﻣﺎﻫﻮاره ﻳﺎ ﻣﻴﻜـﺮو ﺳـﺎﺗﻠﻴﺖ . ﺟﻔﺖ ﺑﺎز ﻣﻲ ﺑﺎﺷﻨﺪ 51-46واﺣﺪﻫﺎي ﺗﻜﺮاري 
و ﺷﻨﺎﺧﺘﻪ ﻣﻲ ﺷـﻮﻧﺪ  )RSS( ()taepeR ecneuqeS elpmiSﻳﺎ  )RTS( taepeR mednaT elpmiSﻛﻪ ﺗﺤﺖ ﻋﻨﺎوﻳﻦ 
اي ﺑﻪ ﻃﻮل ﻳﻚ ﺗـﺎ ﺷـﺶ  ﻫﺴﺘﻨﺪ ﻛﻪ داراي ﻧﮕﺎره ﻣﺮﻛﺰي ﻳﺎ ﻣﻮﺗﻴﻒ ﺗﻜﺮار ﺷﻮﻧﺪه AND ﺗﻮاﻟﻴﻬﺎي ﺗﻜﺮاري
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ﻧﻴـﺰ ﺷـﻨﺎﺧﺘﻪ ﻣـﻲ  RTNV ( taepeR  mednaT rebmuN elbairaV)ﺑﺎﺷـﻨﺪ دو ﮔـﺮوه اﺧﻴﺮﺑﻨـﺎم ﺟﻔـﺖ ﺑـﺎز ﻣـﻲ 
  (.5991,thgirW dna yllieR’O)ﺷﻮﻧﺪ
 هﻧﺸﺎﻧﮕﺮﻫﺎي رﻳﺰ ﻣﺎﻫﻮار - 1-1-6-2
ﺑﺎﺷﻨﺪ ﻛﻪ ﺗﻌﺪاد واﺣﺪ ﺗﻜﺮارﺷﻮﻧﺪه در  ﻣﻲ( ﺟﻔﺖ ﺑﺎزي 6ﺗﺎ  1)ﻫﺎ ﻛﻮﺗﺎﻫﺘﺮﻳﻦ ﺗﺮﺗﻴﺒﺎت ﻣﺘﻮاﻟﻲ  رﻳﺰﻣﺎﻫﻮاره
. ﮔﺬرد ﺳﺎل ﻣﻲ 02از ﻛﺸﻒ آﻧﻬﺎ ﺑﻴﺶ از . ﺑﺎز ﻣﺘﻔﺎوت اﺳﺖ 03ﻫﺮ ﻣﺤﻞ از ﺗﻨﻬﺎ ﭼﻨﺪ ﺑﺎز ﺗﺎ ﺣﺪود 
ﻫﺎ ﺑﺴﻴﺎر ﻓﺮاوان ﺑﻮده و  رﻳﺰﻣﺎﻫﻮاره. ﺑﺎﺷﻨﺪ ﻫﺎ ﻣﻲ ﻫﺎ در ﺗﻤﺎﻣﻲ ژﻧﻮم ﻣﻌﻤﻮﻟﺘﺮﻳﻦ رﻳﺰﻣﺎﻫﻮاره  TAﺗﻜﺮارﻫﺎي 
، 01pbkﻫﺎ ﺗﻘﺮﻳﺒﺎ ﻫﺮ  ﻫﺎي ﻣﺎﻫﻲ رﻳﺰﻣﺎﻫﻮاره ﺷﻮد ﻛﻪ در ﮔﻮﻧﻪ ﮔﻔﺘﻪ ﻣﻲ. ﺑﺎﺷﻨﺪ در ﺳﺮﺗﺎﺳﺮ ژﻧﻮم ﻣﻨﺘﺸﺮﻣﻲ
اﻳﻦ اﻣﺮ ﺑﺎﻋﺚ . ﭘﻴﻮﻧﺪﻧﺪ ﺑﻮﻗﻮع ﻣﻲ 0051pbkدﻫﻨﺪ و اﻳﻦ در ﺣﺎﻟﻲ اﺳﺖ ﻛﻪ ﻣﺎﻫﻮارﻛﻬﺎ ﻫﺮ  ﻳﻜﺒﺎر رخ ﻣﻲ
رﺳﺪ  ﺑﻪ ﻧﻈﺮ ﻣﻲ. ﻫﺎ ﺑﺴﻴﺎر ﻛﺎرآﻣﺪﺗﺮ ﺑﺎﺷﻨﺪ ﻣﺎﻫﻮارهﺷﻮد ﻛﻪ در ﻣﻄﺎﻟﻌﺎت ﻣﺮﺑﻮط ﺑﻪ ﻧﻘﺸﻪ ﻳﺎﺑﻲ ژﻧﻮﻣﻲ، رﻳﺰ ﻣﻲ
ﻛﻨﺎر ردﻳﻒ  5ﻳﺎ َ 3ﻳﺎ در ﻧﻮاﺣﻲ َ 1ﻛﻪ ﻫﺮ ژﻧﻲ ﺣﺪاﻗﻞ ﻳﻚ رﻳﺰﻣﺎﻫﻮاره داﺷﺘﻪ ﺑﺎﺷﺪ ﻛﻪ در ﻳﻚ اﻳﻨﺘﺮون
ﻫﺎ در ﺳﺮﺗﺎﺳﺮ ژﻧﻮﻣﻬﺎي ﻳﻮﻛﺎرﻳﻮﺗﻲ ﻛﻢ و ﺑﻴﺶ ﻳﻜﻨﻮاﺧﺖ  ﺗﻮزﻳﻊ رﻳﺰﻣﺎﻫﻮاره. اﻧﺪ ﻛُﺪﻛﻨﻨﺪه ﻗﺮار ﮔﺮﻓﺘﻪ
اﺳﺎﻣﻲ ﻣﺨﺘﻠﻔﻲ ﺑﺮاي ﺷﺮح . ﺷﻮﻧﺪ و اﺣﺘﻤﺎﻻً در ﺗﻠﻮﻣﺮﻫﺎ ﻛﻤﺘﺮ ﻳﺎﻓﺖ ﻣﻲاﺳﺖ و ﻟﻴﻜﻦ در ﻧﻮاﺣﻲ ﻛُﺪﻛﻨﻨﺪه 
و ( RSS)ﺗﻮان ﺑﻪ ﺗﻜﺮارﻫﺎي ردﻳﻔﻲ ﺳﺎده  اﻧﺪ ﻛﻪ از آن ﺟﻤﻠﻪ ﻣﻲ ردﻳﻔﻬﺎي ﺗﻜﺮاري ﻣﺘﻮاﻟﻲ ﺑﻜﺎر ﺑﺮده ﺷﺪه
ﺑﺮاي ﭘﺮﻫﻴﺰ از ﺳﺮدرﮔﻤﻲ، اﻣﺮوزه اﺻﻄﻼح رﻳﺰﻣﺎﻫﻮاره . اﺷﺎره ﻧﻤﻮد( RTS)ﺗﻜﺮارﻫﺎي ﻣﺘﻮاﻟﻲ ﻛﻮﺗﺎه 
  .)9891 ,ztuaT(ﻫﺎ ﭘﺬﻳﺮﻓﺘﻪ ﺷﺪه اﺳﺖ  ﻦ ﺗﻌﺮﻳﻒ ﺑﺮاي اﻳﻦ ﻧﻮع ردﻳﻒﺑﻌﻨﻮان ﺑﻬﺘﺮﻳ
ﻣﻄﺮح ﮔﺮدﻳﺪ و ﻣﻔﻬﻮم آن ﺗﻮاﻟﻴﻬﺎي ﻛﻮﺗﺎه ﺗﻜﺮار ﺷﻮﻧﺪه در  yreffeJﺗﻮﺳﻂ 5891واژه رﻳﺰﻣﺎﻫﻮاره در ﺳﺎل 
. اﻧﺪ دﻫﻪ ﮔﺬﺷﺘﻪ ﻧﺸﺎﻧﮕﺮﻫﺎي رﻳﺰﻣﺎﻫﻮاره ﺑﺴﻴﺎر ﻣﻮرد ﺗﻮﺟﻪ ﻗﺮار ﮔﺮﻓﺘﻪدو در . ﺑﺎﺷﺪ ژﻧﻮم ﻣﻮﺟﻮدات ﻣﻲ
ﻫﺎي ﺟﻤﻌﻴﺘﻲ  ﺮد اﻳﻦ ﻧﺸﺎﻧﮕﺮ، ﻗﺪرت آن در ﺣﻞ ﻣﺸﻜﻼت ﺑﻴﻮﻟﻮژﻳﻜﻲ و ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞﻋﻠﺖ اﺻﻠﻲ ﻛﺎرﺑ
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دﻫﻲ آﺳﺎن، ﻫﻤﺒﺎرز ﺑﻮدن و ﭘﺮاﻛﻨﺪﮔﻲ  ﺗﻨﻮع زﻳﺎد، ﻗﺎﺑﻠﻴﺖ رﺗﺒﻪ. ﺑﺎﺷﺪ و ﻫﻤﭽﻨﻴﻦ ﻣﻄﺎﻟﻌﺎت اﻛﻮﻟﻮژﻳﻜﻲ ﻣﻲ
  (. 5831ﺻﻔﺮي، )ﺷﻮد  ﻳﻜﻨﻮاﺧﺖ در ﺳﺮاﺳﺮ ژﻧﻮم از دﻻﺋﻞ ﻋﻤﺪه ﻛﺎرﺑﺮد وﺳﻴﻊ اﻳﻦ ﻧﺸﺎﻧﮕﺮ ﻣﺤﺴﻮب ﻣﻲ
ﺑﺮاي ﻣﺜﺎل ﺑﺮآورد ﺷﺪه ﻛﻪ ﻓﺮاواﻧﻲ . ﻫﺎ ﻣﺘﻔﺎوت و ﺑﺴﺘﮕﻲ ﺑﻪ اﻧﺪازه ژﻧﻮم دارد اواﻧﻲ رﻳﺰ ﻣﺎﻫﻮارهﻓﺮ
ﻫﺎ ﻧﻪ ﺗﻨﻬﺎ در  ﺑﺮاﺑﺮ ژﻧﻮم ﮔﻴﺎﻫﺎن اﺳﺖ و ﺗﻮزﻳﻊ رﻳﺰﻣﺎﻫﻮاره 01رﻳﺰﻣﺎﻫﻮاره در ژﻧﻮم اﻧﺴﺎن ﺑﻪ ﻃﻮر ﻣﺘﻮﺳﻂ 
ﻠﻒ ﻧﻴﺰ ﻣﺘﻔﺎوت ﻫﺎي ﻣﺨﺘﻠﻒ ﻣﺘﻔﺎوت اﺳﺖ ﺑﻠﻜﻪ در درون ﻳﻚ ژﻧﻮم و در ﺑﻴﻦ ﻛﺮوﻣﻮزوﻣﻬﺎي ﻣﺨﺘ ﮔﻮﻧﻪ
ﻫﺎي ژﻧﺘﻴﻜﻲ و ﻓﻴﺰﻳﻜﻲ ﻣﺸﺨﺺ  ﻫﺎ ﺑﺎ ﻧﻘﺸﻪ ﻫﺎ در ژﻧﻮم از ﻟﺤﺎظ ﺗﻮزﻳﻊ و ﺳﺎزﻣﺎﻧﺪﻫﻲ رﻳﺰﻣﺎﻫﻮاره. اﺳﺖ
ﻫﺎ در ﻳﻚ ﻧﺎﺣﻴﻪ ﺟﻤﻊ ﻧﺸﺪه و ﺑﻪ ﻃﻮر ﻳﻜﻨﻮاﺧﺖ در ﻧﻮاﺣﻲ ﻣﺨﺘﻠﻒ ﻛﺮوﻣﻮزوم ﺗﻮزﻳﻊ  ﺷﺪﻛﻪ رﻳﺰﻣﺎﻫﻮاره
ﻫﺎ در  ﺷﺪ ﻛﻪ اﻳﻦ ﺗﻮاﻟﻲاﻣﺎ ﺑﺎ روش ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن ﻓﻠﻮرﺳﻨﺖ و ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن در ژل، ﻣﺸﺨﺺ . اﻧﺪ ﺷﺪه
 )T/A ylop(ﻛﻠﺌﻮﺗﻴﺪي ﻮﻧ ﺑﻪ ﻃﻮر ﻛﻠﻲ ﺗﻮاﻟﻴﻬﺎي ﻣﻮﻧﻮ. ﻫﺎي ﻛﺮوﻣﻮزوم ﺗﺠﻤﻊ دارﻧﺪ ﺑﺮﺧﻲ از ﻗﺴﻤﺖ
. آﻧﻬﺎ در ﻧﻮاﺣﻲ اﻳﻨﺘﺮون و درون ژﻧﻲ ﻓﺮاواﻧﻲ ﺑﻴﺸﺘﺮي دارﻧﺪ. دارﻧﺪ )G/C ylop(ﻓﺮاواﻧﻲ ﺑﻴﺸﺘﺮي ﻧﺴﺒﺖ ﺑﻪ 
ﺛﺒﺎﺗﻴﺶ در واﻛﻨﺶ  ﺑﻪ دﻟﻴﻞ ﺑﻲ  ﻳﻦ ﻧﻮع رﻳﺰﻣﺎﻫﻮارهﻓﺮاواﻧﻲ ﺑﻴﺸﺘﺮي دارد، اﻣﺎ ا T/A ylopدر ژﻧﻮم اﻧﺴﺎن ﻧﻴﺰ 
  .  ,.la te ociR( )6991ﻧﺸﺎﻧﮕﺮ ﻣﻨﺎﺳﺒﻲ ﻧﻴﺴﺖ  RCP
ﻧﻮﻛﻠﺌﻮﺗﻴﺪي ﺑﻪ ﺻﻮرت اﻋﻼم ﻛﺮدﻧﺪ ﻛﻪ ﺑﺎﻻﺗﺮﻳﻦ ﻧﻮع ﺗﻜﺮار در دي 2991در ﺳﺎل  rebeW dna namkceB
ﺑﻴﺸﺘﺮ از ﺗﻜﺮارﻫﺎي  TAو   AGﺑﺎﺷﺪ اﻣﺎ در ژﻧﻮم ﮔﻴﺎﻫﺎن ﺗﻜﺮارﻫﺎي در ژﻧﻮم اﻧﺴﺎن و ﭘﺴﺘﺎﻧﺪاران ﻣﻲ TC/AC
اﻧﺪ و  ﺗﻜﺮارﻫﺎي ﺗﺮي ﻧﻮﻛﻠﺌﻮﺗﻴﺪي در ﻫﻤﻪ ﻧﻮاﺣﻲ ژﻧﻮم ﺑﺎ ﻓﺮاواﻧﻲ ﻗﺎﺑﻞ ﺗﻮﺟﻬﻲ ﻣﺸﺨﺺ ﺷﺪه. ﺑﺎﺷﺪ ﻣﻲ AC
ﺑﺎﺷﻨﺪ اﻳﻦ ﺗﻮاﻟﻴﻬﺎ ﺑﻴﺸﺘﺮ در اﮔﺰون ﺣﻀﻮر دارﻧﺪ و در  ﻣﻲ GACو  TTAﺗﺮﻳﻦ آﻧﻬﺎ ﺗﻜﺮارﻫﺎي ﻣﻌﻤﻮﻟﻲ
ﻫﺎ وﺟﻮد ﻧﺪارﻧﺪ و ﺗﻜﺮارﻫﺎي  اﮔﺰون ﺗﻜﺮارﻫﺎي ﺗﺘﺮاﻧﻮﻛﻠﺌﻮﺗﻴﺪي در. ﺷﻮﻧﺪ ﻧﻮاﺣﻲ دﻳﮕﺮ ﻛﻤﺘﺮ دﻳﺪه ﻣﻲ
ﻫﺎ و ﻧﻮاﺣﻲ درون  ﻧﻮﻛﻠﺌﻮﺗﻴﺪ در اﻳﻨﺘﺮونﭘﻨﺘﺎﻧﻮﻛﻠﺌﻮﺗﻴﺪي در ﻫﻤﻪ ﭘﺴﺘﺎﻧﺪاران ﺑﻪ اﻧﺪازه ﻓﺮاواﻧﻲ ﺗﻜﺮاري ﺗﺮي
  (.1831, ﺑﻨﺎﺑﺎزي)دﻫﺪ  ﻫﺎ ﺗﻨﻮع وﺳﻴﻌﻲ را ﻧﺸﺎن ﻣﻲ دارﻧﺪ و اﻳﻦ ﺗﻮاﻟﻲ ﺗﻜﺮاري در اﮔﺰونوﺟﻮد ژﻧﻲ 
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, ﻛﻴﻠﻮ ﺑﺎز 7ژﻧﻮم ﻛﺎد ﻫﺮ , ﻛﻴﻠﻮ ﺑﺎز 21ژﻧﻮم ﺳﺎﻟﻤﻮن ﻫﺮ , ﻛﻴﻠﻮ ﺑﺎز 03ﻫﺎ در ژﻧﻮم اﻧﺴﺎن ﻫﺮ  ﻣﻴﻜﺮوﺳﺘﻼﻳﺖ
ﻛﻴﻠﻮ ﺑﺎز وﺟﻮد دارﻧﺪ و ﻃﻮل ﺗﻮاﻟﻲ  74ﻛﻴﻠﻮ ﺑﺎز و ژﻧﻮم زﻧﺒﻮر ﻫﺮ  32اي ﻫﺮ  ژﻧﻮم ﻗﺰل آﻻي ﻗﻬﻮه
  .)6991 ,la te ociR(ﻫﺎ در ژﻧﻮم ﻣﻮﺟﻮدات ﺧﻮﻧﺴﺮد ﺑﻴﺸﺘﺮ از ژﻧﻮم ﺳﺎﻳﺮ ﻣﻮﺟﻮدات اﺳﺖ  ﺗﻠﻴﺖﺎﻣﻴﻜﺮوﺳ
 ﻫﺎ ل ﻣﺨﺘﻠﻒ رﻳﺰﻣﺎﻫﻮارهاﺷﻜﺎ - 1-1-6- 2-1
ﺷﻮﻧﺪ و اﻧﺪازه واﺣﺪ ﺗﻜﺮارﺷﻮﻧﺪه  ﻫﺎﻳﻲ ﻫﺴﺘﻨﺪ ﻛﻪ ﭘﺸﺖ ﺳﺮ ﻫﻢ ﺗﻜﺮار ﻣﻲ ﻫﺎ ردﻳﻒ ﮔﻔﺘﻴﻢ ﻛﻪ رﻳﺰﻣﺎﻫﻮاره
ﻫﺎ ﺑﺮ اﺳﺎس ﺗﺮﺗﻴﺐ ﺗﻮاﻟﻲ و ﺷﻜﻞ و ﺳﺎﺧﺘﺎرﺷﺎن ﺑﻪ ﭼﻬﺎرﮔﺮوه  رﻳﺰﻣﺎﻫﻮاره. ﺑﺎﺷﺪ ﺟﻔﺖ ﺑﺎز ﻣﻲ 6ﺗﺎ  1ﺑﻴﻦ 
   :ﺷﻮﻧﺪ ﺑﻨﺪي ﻣﻲ ﺗﻘﺴﻴﻢ
ﻳﻦ ﮔﺮوه ﻳﻚ واﺣﺪ ﻛﺎﻣﻞ رﻳﺰﻣﺎﻫﻮاره ﭘﺸﺖ ﺳﺮ ﻫﻢ و ﺑﺪون ﻫﻴﭻ ﺗﺪاﺧﻠﻲ در ا:  2ﻫﺎي ﻛﺎﻣﻞ ـ رﻳﺰﻣﺎﻫﻮاره1
  (. TGTGTGTGTGTGﻣﺎﻧﻨﺪ)ﺷﻮد  دﻳﺪه ﻣﻲ
اي ﻳﻚ ﻳﺎ دو ﻧﻮﻛﻠﺌﻮﺗﻴﺪ ﻏﻴﺮ  در اﻳﻦ ﮔﺮوه در درون واﺣﺪﻫﺎي رﻳﺰﻣﺎﻫﻮاره:  3ﻫﺎي ﻧﺎﻗﺺ ـ رﻳﺰ ﻣﺎﻫﻮاره2
  (.TGTGTGCTGTGTGﻣﺎﻧﻨﺪ) ﻛﻨﺪ ﺷﻮد ﻛﻪ در ﺳﺎﺧﺘﻤﺎن آن اﻳﺠﺎد ﺗﺪاﺧﻞ ﻣﻲ اي ﻣﺸﺎﻫﺪه ﻣﻲ رﻳﺰﻣﺎﻫﻮاره
در اﻳﻦ ﮔﺮوه ﺗﻌﺪاد ﻛﻤﻲ ﺟﻔﺖ ﺑﺎز ﻛﻪ ﺑﻴﺶ از دو ﻧﻮﻛﻠﺌﻮﺗﻴﺪ ﻫﺴﺘﻨﺪ و ﺑﺎ :  4ﻫﺎي ﮔﺴﻴﺨﺘﻪ ـ رﻳﺰ ﻣﺎﻫﻮاره3
ﺷﻮﻧﺪ  اي ﻣﻲ ﺳﺎﺧﺘﻤﺎن ﺗﻜﺮاري ﺗﻮاﻟﻲ ﺟﻮر ﻧﻴﺴﺘﻨﺪ ﺑﺎﻋﺚ ﮔﺴﻴﺨﺘﮕﻲ رﻳﺰﻣﺎﻫﻮاره
  .TGTGTGCCCTGTGTG(ﻣﺎﻧﻨﺪ)
ﺳﺎﺧﺘﺎر ﻳﺎ ﺑﻴﺶ از آن ﭘﺸﺖ ﺳﺮ ﻫﻢ و ﻳﺎ ﻳﻜﻲ در اﻳﻦ ﮔﺮوه ﻧﻴﺰ دو :  5ﻫﺎي ﻣﺮﻛﺐ ﻳﺎ ﺗﺮﻛﻴﺒﻲ ـ رﻳﺰ ﻣﺎﻫﻮاره4
  .)4002 ,nesnaH(( CGCGCGCG TGTGTGﻣﺎﻧﻨﺪ)در درون دﻳﮕﺮي ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ 
  
  ﻫﺎ در رﻳﺰﻣﺎﻫﻮاره 6ﭼﻨﺪﺷﻜﻠﻲ -  1-1-6- 2-2
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ﻛﻪ . ﮔﺮدد ﺗﻨﻮع ﺗﻌﺪاد واﺣﺪﻫﺎي ﺗﻜﺮار ﺷﻮﻧﺪه دررﻳﺰ ﻣﺎﻫﻮاره، ﭼﻨﺪ ﺷﻜﻠﻲ ﺑﺴﻴﺎر ﺑﺎﻻي آﻧﻬﺎ را ﺳﺒﺐ ﻣﻲ
از ﻧﺮخ ﺑﺎﻻي ﺟﻬﺶ در اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎﺳﺖ ﻛﻪ ﻳﻜﻲ از ﺧﺼﻮﺻﻴﺎت ﻣﻬﻢ  اﻳﻦ ﺗﻨﻮع ﺧﻮد ﻧﺎﺷﻲ
ﺟﻬﺶ در ﻫﺮ ﻧﺴﻞ اﺳﺖ و ﺑﺎ ﺑﻠﻨﺪ  01-01 ﺗﺎ 01- 9 ﻣﻴﺰان ﺟﻬﺶ در اﻳﻦ ﺟﺎﻳﮕﺎﻫﻬﺎ .ﺑﺎﺷﺪ ﻫﺎ ﻣﻲ رﻳﺰﻣﺎﻫﻮاره
ﻫﺎي ﻗﺎﺑﻞ ﺗﻮارث  وﺟﻮد ﭼﻨﻴﻦ ﻧﺎﭘﺎﻳﺪاري. ﻳﺎﺑﺪ اي ﻣﻴﺰان ﺟﻬﺶ ﺑﻪ ﻣﺮاﺗﺐ اﻓﺰاﻳﺶ ﻣﻲ ﻣﺎﻫﻮارهﺷﺪن رﺷﺘﻪ رﻳﺰ
رﻳﺰﻣﺎﻫﻮاره آﻧﻬﺎ را ﺗﺒﺪﻳﻞ ﺑﻪ اﺑﺰاري ﺳﻮدﻣﻨﺪ ﺑﺮاي ﻣﻄﺎﻟﻌﺎت ژﻧﺘﻴﻜﻲ و ﺗﻜﺎﻣﻠﻲ ﻛﺮده اﺳﺖ در ﺟﺎﻳﮕﺎﻫﻬﺎي 
ﺟﻬﺶ در ﻫﺮ ﻟﻮﻛﻮس در ﻫﺮ ﻧﺴﻞ را ﻧﺸﺎن داده اﺳﺖ  01-3اي در اﻧﺴﺎن ﻧﺮﺧﻲ ﺣﺪود  ﻫﺎي ﺷﺠﺮه ﺑﺮرﺳﻲ
ﻋﻮاﻣﻠﻲ ﻫﻤﭽﻮن ﺗﻌﺪاد و ﻧﻮع ﺗﻜﺮار . ﺑﺎﺷﺪ ﻣﻲ 6×01- 6وﻟﻲ اﻳﻦ ﻧﺮخ در ﻣﮕﺲ ﺳﺮﻛﻪ ﻧﺴﺒﺘﺎً ﭘﺎﻳﻴﻦ و ﺣﺪود 
ﺑﺎﺷﺪ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻣﻴﺰان ﺟﻬﺶ ﺑﺎﻻ دو  اي ﻣﺆﺛﺮ ﻣﻲ ردﻳﻒ ﻛﻨﺎري و ﻧﻮﺗﺮﻛﻴﺒﻲ ﺑﺮ ﻣﻴﺰان ﺟﻬﺶ رﻳﺰ ﻣﺎﻫﻮاره
  :ﻫﺎ ﭘﻴﺸﻨﻬﺎد ﺷﺪه اﺳﺖ ﻧﻮع ﻣﻜﺎﻧﻴﺴﻢ ﺑﺮاي اﻳﻦ ﺟﻬﺶ
ﺑﺮ اﺳﺎس اﻳﻦ ﻧﻈﺮﻳﻪ در ﺧﻼل ﻧﺴﺨﻪ ﺑﺮداري ﻧﺴﺨﻪ ﺟﺪﻳﺪ : رﺷﺘﻪ ﻣﻜﻤﻞ در ﻃﻲ ﻓﺮآﻳﻨﺪ ﺗﻜﺜﻴﺮ 7ﻟﻐﺰش  -
 ANDﺮﻋﺎدي ﻗﺮار ﮔﻴﺮد وﻟﻲ ﺑﻪ دﻟﻴﻞ ﺳﺎﺧﺘﺎر ﺗﻜﺮار ﺷﺪه ﺗﻮاﻧﺪ ﺑﻪ ﺷﻜﻞ ﻏﻴ ﺳﻨﺘﺰ ﺷﺪه ﻣﻲ AND
ﻣﺎﻧﻨﺪ و ﺗﻨﻬﺎ ﻳﻚ  اي ﺟﺪﻳﺪ ﻫﻨﻮز ﺑﻪ ﺻﻮرت ﺟﻔﺖ ﺷﺪه ﺑﺎﻗﻲ ﻣﻲ ﻫﺎ اﻛﺜﺮ ﺑﺎزﻫﺎي دو رﺷﺘﻪ ﻣﻴﻜﺮوﺳﺘﻼﻳﺖ
. اداﻣﻪ ﭘﻴﺪا ﻛﻨﺪ ANDﻣﺎﻧﺪه و درﺻﻮرﺗﻲ ﻛﻪ ﺳﻨﺘﺰ اي ﻛﻮﭼﻚ ﺑﻪ ﺻﻮرت ﺟﻔﺖ ﻧﺸﺪه ﺑﺎﻗﻲ  ﺳﺎﺧﺘﺎر ﺣﻠﻘﻪ
ﺧﻮاﻫﺪ ﻛﺮد و از اﻳﻨﺮو ﻟﻐﺰش ﻧﺴﺨﻪ ﺑﺮداري ﻣﻨﺠﺮ ﺑﻪ اﻳﺠﺎد ﻳﻚ ﺳﺮي  ﺗﻌﺪاد ﺗﻜﺮارﻫﺎ در رﺷﺘﻪ ﺟﺪﻳﺪ ﺗﻐﻴﻴﺮ
  (.  2831ﻋﺮﻓﺎﻧﻲ ﻣﻘﺪم، )ﺷﻮد  در اﻓﺮاد ﺟﻤﻌﻴﺖ ﻣﻲ( ﺗﻌﺪاد ﺗﻜﺮارﻫﺎي ﻣﺘﻔﺎوت)ﻫﺎ ﺑﺎ اﻧﺪازه ﻣﺘﻔﺎوت  از آﻟﻞ
ﺷﻮد ﻛﻪ  ﻛﺮاﺳﻴﻨﮓ اور ﺑﻴﻦ ﻛﺮوﻣﻮزوﻣﻬﺎي ﻫﻤﻮﻟﻮگ در ﻣﺮﺣﻠﻪ ﻣﻴﻮز اﻧﺠﺎم ﻣﻲ:  8ﻛﺮاﺳﻴﻨﮓ اور ﻧﺎﺑﺮاﺑﺮ -
ﺷﻮﻧﺪ، ﻛﺮاﺳﻴﻨﮓ اور ﻧﺎﻣﺘﻌﺎدل ﻣﻮﺟﺐ ﺣﺬف ﺷﺪﮔﻲ در ﻳﻚ ﻣﻮﻟﻜﻮل و  ﺺ ﺑﺎ ﻫﻢ ﺟﻔﺖ ﻣﻲﺑﻪ ﻃﻮر ﻧﺎﻗ
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 ,.la te enietsdloG(ﮔﺮدد  ﻫﺎ ﻣﻲ اﺿﺎﻓﻪ ﺷﺪن در ﻣﻮﻟﻜﻮﻟﻲ دﻳﮕﺮ و ﻣﺘﻌﺎﻗﺐ آن ﺑﺎﻋﺚ اﻧﺒﺴﺎط و اﻧﻘﺒﺎض آراﻳﻪ
  .)8991
و ( ﻮﺗﻴﺪيدي ﻧﻮﻛﻠﺌﻮﺗﻴﺪي ﻧﺴﺒﺖ ﺑﻪ ﺗﺘﺮاﻧﻮﻛﻠﺌ)ﻫﺎي رﻳﺰﻣﺎﻫﻮاره، ﻛﺎﻫﺶ ﻃﻮل ﺗﻜﺮار  اﻓﺰاﻳﺶ ﺗﻌﺪاد واﺣﺪ 
ﻫﺎ ﻧﺸﺎن  ﻫﻤﭽﻨﻴﻦ ﺑﺮرﺳﻲ. ﮔﺮدﻧﺪ ﻫﺎ، ﺑﺎﻋﺚ اﻓﺰاﻳﺶ ﻣﻴﺰان ﺟﻬﺶ ﻣﻲ ﻧﻮاﺣﻲ ﻣﺠﺎور واﺣﺪ GCﻛﺎﻫﺶ ﺗﻌﺪاد 
  (.6831ﻧﻮروزي، )ﻫﺎ ﺑﻴﺸﺘﺮ اﺳﺖ  داده ﻣﻴﺰان ﺟﻬﺶ در ﻧﺮﻫﺎ ﻧﺴﺒﺖ ﺑﻪ ﻣﺎده
  ﻫﺎ ﺗﻜﺎﻣﻞ رﻳﺰﻣﺎﻫﻮاره   - 1-1-6- 2-3
ﻫـﺎي رﻳﺰﻣـﺎﻫﻮاره و ﻫﻤﭽﻨـﻴﻦ ﺑـﺮاي ﺑﻪ ﻣﻨﻈﻮر ﺑـﺮآورد ﻣﻴـﺰان ﺗﻨـﻮع در ﺟﻤﻌﻴـﺖ و ﻓﺎﺻـﻠﻪ ژﻧﺘﻴﻜـﻲ از داده 
و  )MAI(9اي از دو ﻣﺪل اﺳﺎﺳﻲ ﺟﻬﺶ آﻟﻠـﻲ ﻧﺎﻣﺤـﺪود  ﺗﻮﺻﻴﻒ ﺗﻨﻮع ژﻧﺘﻴﻜﻲ در ﺟﺎﻳﮕﺎﻫﻬﺎي رﻳﺰﻣﺎﻫﻮاره
ﺟﻬـﺖ درك ﺗﺤﻘﻴﻘـﺎت در ﺳـﻄﺢ  4691در ﺳـﺎل  worC. ﺷـﻮد اﺳـﺘﻔﺎده ﻣـﻲ 01)MMS(اي  ﺟﻬـﺶ ﻣﺮﺣﻠـﻪ
ﻛﻪ ﺟﻬﺶ ﺗﻨﻬﺎ ﺑـﻪ ﺣﺎﻟـﺖ آﻟﻠـﻲ ﻛﻨﻨﺪ  ﻛﻨﻨﺪ ﻛﻪ ﭘﻴﺶ ﺑﻴﻨﻲ ﻣﻲ را ﭘﻴﺸﻨﻬﺎد ﻣﻲ MAIﻫﺎ ﻣﺪل  ﻣﻮﻟﻜﻮﻟﻲ ﺟﻤﻌﻴﺖ
آﻳﺪ ﻛـﻪ ﻗـﺒﻼ وﺟـﻮد ﻧﺪاﺷـﺘﻪ و اﻳـﻦ ﺣـﺎﻻت  ﻫﺎﻳﻲ در ﺟﻤﻌﻴﺖ ﺑﻪ وﺟﻮد ﻣﻲ اﻧﺠﺎﻣﺪ و ﻫﻤﻴﺸﻪ آﻟﻞ ﺟﺪﻳﺪ ﻣﻲ
ﻛـﻪ ﺗﻮﺳـﻂ  MMSﺑـﺮ ﻋﻜـﺲ در ﻣـﺪل  . دﻫـﺪ رخ ( TGﻣﺎﻧﻨـﺪ )ﻫﺮ ﺗﻌﺪاد واﺣـﺪ ﺗﻜـﺮار ﺷـﻮﻧﺪ  ﺑﻪ ﺗﻮاﻧﻨﺪ ﻣﻲ
ﻴﺖ ﻣﻌﺮﻓﻲ ﮔﺮدﻳـﺪ، ﭘـﻴﺶ ﺑﻴﻨـﻲ ﺑﻪ ﻋﻨﻮان ﻳﻚ ﺗﺌﻮري در ﻣﺒﺤﺚ ژﻧﺘﻴﻚ ﺟﻤﻌ 3791درﺳﺎل  atOو  arumiK
اﻳـﻦ . دﻫـﺪ  رخ ﻣﻲ( TGﻣﺎﻧﻨﺪ)ﻛﻨﺪ ﻛﻪ ﺟﻬﺶ ﺑﻪ ﺻﻮرت اﺿﺎﻓﻪ ﺷﺪن ﻳﺎ ﺣﺬف ﻳﻚ واﺣﺪ ﺗﻜﺮار ﺷﻮﻧﺪه  ﻣﻲ
اﻫﻤﻴـﺖ . اﻧـﺪ ﻫﺎﻳﻲ را ﺗﻮﻟﻴﺪ ﺧﻮاﻫﻨﺪ ﻛﺮد ﻛﻪ از ﻗﺒـﻞ وﺟـﻮد داﺷـﺘﻪ  ﻫﺎ آﻟﻞ ﺑﺪان ﻣﻌﻨﻲ اﺳﺖ ﺑﺮﺧﻲ از ﺟﻬﺶ
ﻲ داﺷـﺘﻪ ﺑﺎﺷـﺪ در اﻳـﻦ اﺳـﺖ ﻛـﻪ اﻳـﻦ ﻛـﺎر اي ﻫﻢ ﺧـﻮاﻧ  ﻫﺎي رﻳﺰﻣﺎﻫﻮاره اﺳﺘﻔﺎده از ﻣﺪﻟﻲ ﻛﻪ ﺑﻬﺘﺮ ﺑﺎ داده
. ﺗﺮي از اﻧﺪازه ﺟﻤﻌﻴﺖ و وﻗـﺎﻳﻊ ﺳـﺎﺧﺘﺎري آن ﺑـﻪ دﺳـﺖ آورﻳـﻢ  ﻣﻮﺟﺐ ﺧﻮاﻫﺪ ﺷﺪ ﻛﻪ ﺑﺮآوردﻫﺎي دﻗﻴﻖ
آﻟﻠﻲ ﻧﻴﺰ وﺟﻮد دارد و ﻫﺮآﻟﻞ ﻳﻚ اﺣﺘﻤﺎل ﺛﺎﺑـﺖ  Kاي و ﻣﺪل  ﻫﺎي دﻳﮕﺮي ﻣﺎﻧﻨﺪ ﻣﺪل دو ﻣﺮﺣﻠﻪ اﻟﺒﺘﻪ ﻣﺪل
  .)6991 ,.la te ociR( ﺣﺎﻟﺖ آﻟﻞ دﻳﮕﺮ اﺳﺖ K-1ﺗﻐﻴﻴﺮﭘﺬﻳﺮي ﺑﻪ ﻃﺮف ﻫﺮﻳﻚ 
                                                           
 )MAI( ledoM elellA etinifnI9
 )MMS( ledoM noitatuM petS01
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ﻣﻴـﺰان ﺗﻨـﻮع ﻣﺸـﺎﻫﺪه ﺷـﺪه در  MMSﻣﻄﺎﻟﻌـﺎت اوﻟﻴـﻪ ﺑـﺮ روي ﻣـﺪﻟﻬﺎي ﺟﻬـﺶ ﺣـﺎﻛﻲ از آن اﺳـﺖ ﻛـﻪ 
اي ﻧﺸـﺎن ﻫـﺎي رﻳﺰﻣـﺎﻫﻮاره ﺑﺮرﺳﻲ اﻧﻮاع ﺗﺮﺗﻴـﺐ . ﻧﻤﺎﻳﺪ اي را دﻗﻴﻘﺘﺮ ﭘﻴﺶ ﺑﻴﻨﻲ ﻣﻲ ﺟﺎﻳﮕﺎﻫﻬﺎي رﻳﺰ ﻣﺎﻫﻮاره
ﻳﺴﻪ ﺑﺎ ﺟﺎﻳﮕﺎﻫﻬﺎي دوﻧﻮﻛﻠﺌﻮﺗﻴـﺪي و دﻫﺪ ﻛﻪ ﺗﻐﻴﻴﺮ ﭘﺬﻳﺮي ﺟﺎﻳﮕﺎﻫﻬﺎي ﺳﻪ ﻳﺎ ﭼﻬﺎر ﻧﻮﻛﻠﺌﻮﺗﻴﺪي در ﻣﻘﺎ ﻣﻲ
  .)4002 ,nesnaH(دارﻧﺪ  MMSﻫﺎ ﺷﺒﺎﻫﺖ ﺑﻴﺸﺘﺮي ﺑﺎ  ﻣﺎﻫﻮارك
  ﻫﺎ  ﻣﺰاﻳﺎي رﻳﺰﻣﺎﻫﻮاره  -1-1-6- 2-4
  :اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ داراي ﻣﺰاﻳﺎي ﻣﺘﻌﺪدي ﺑﺸﺮح ذﻳﻞ ﻣﻲ ﺑﺎﺷﺪ
اد ﻳﻌﻨـﻲ ﻣـﻲ ﺗـﻮان اﻓـﺮ . ـ داراي ﺗﻮارث ﻫﻤﺒﺎرز ﻣﻲ ﺑﺎﺷـﻨﺪ و از ﺗـﻮارث ﺳـﺎده ﻣﻨـﺪﻟﻲ ﺗﺒﻌﻴـﺖ ﻣـﻲ ﻛﻨﻨـﺪ 1
  .ﻫﺘﺮوزﻳﮕﻮت را از ﻫﻤﻮزﻳﮕﻮت ﺑﻪ راﺣﺘﻲ ﺗﻔﻜﻴﻚ ﻧﻤﻮد
ـ در ژﻧﻮم ﻣﻮﺟﻮدات ﺑﻪ ﻓﺮاواﻧﻲ ﻳﺎﻓﺖ ﻣﻲ ﺷﻮﻧﺪ و ﭘﺮاﻛﻨﺪﮔﻲ آﻧﻬﺎ ﻧﻴﺰ در ﺳـﻄﺢ ژﻧـﻮم ﻣﻮﺟـﻮدات ﻋـﺎﻟﻲ 2
  .ﻳﻜﻨﻮاﺧﺖ ﻣﻲ ﺑﺎﺷﺪ 
ـ ﭼﻨﺪ ﺷﻜﻞ ﺑﺎﻻﺋﻲ دارﻧﺪ ، ﻋﻼوه ﺑﺮ اﻳﻦ ﺗﻮاﻧﺎﺋﻲ آﻧﻬﺎ در ﺗﺸـﺨﻴﺺ ﻣﻴـﺎن اﻓـﺮاد ، در ﺻـﻮرت اﺳـﺘﻔﺎده از 3
  .ز ﺟﺎﻳﮕﺎﻫﻬﺎ ، اﻳﻦ ﺗﻜﻨﻴﻚ را در ﻣﻄﺎﻟﻌﻪ ﺟﺮﻳﺎن ژﻧﻲ و ﺗﻌﻴﻴﻦ ﻫﻮﻳﺖ ﺑﺴﻴﺎر ﺗﻮاﻧﻤﻨﺪ ﺳﺎﺧﺘﻪ اﺳﺖ ﺗﺮﻛﻴﺒﻲ ا
  .ﻗﺎﺑﻞ ﺗﻜﺜﻴﺮ ﻫﺴﺘﻨﺪ RCPﻧﻴﺎز دارﻧﺪ و ﺑﻪ وﺳﻴﻠﻪ  ANDﻣﻘﺪار ﺑﺴﻴﺎر ﻛﻤﻲ  -4
  .اﻣﺘﻴﺎز دﻫﻲ آﻧﻬﺎ آﺳﺎن و دﻗﻴﻖ اﺳﺖ -5
  .دﻳﮕﺮ وﺟﻮد دارد ﻫﺎي ﺑﺴﻴﺎر ﻧﺰدﻳﻚ ﻳﻚ ﮔﻮﻧﻪ در ﮔﻮﻧﻪ )remirp(ﻫﺎي آﻏﺎزﮔﺮـ ﻗﺎﺑﻠﻴﺖ اﺳﺘﻔﺎده 6
 (.  )5991 ,.thgirW dna yllieR’O 
  ﻣﻌﺎﻳﺐ وﻣﺸﻜﻼت رﻳﺰﻣﺎﻫﻮاره ﻫﺎ  -1-1-6- 2-5 
  :از ﻣﺤﺪودﻳﺘﻬﺎ و ﻣﺸﻜﻼت ﻛﺎر ﺑﺎ رﻳﺰﻣﺎﻫﻮاره ﻫﺎ ﻣﻲ ﺗﻮان ﺑﻪ ﻣﻮارد زﻳﺮ اﺷﺎره ﻛﺮد 
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 ﻳﻜﻲ از ﻣﺸﻜﻼت رﻳﺰ ﻣـﺎﻫﻮاره ﻫـﺎ ﻛـﻪ در واﻗـﻊ ﻣﺸـﻜﻞ ﻋﻤﻠـﻲ واﺑﺘـﺪاﺋﻲ  :ﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ -1-1-6- 2-5-1
ﻣﻮرد ﻧﻴﺎز اﺳﺖ ودر اﺑﺘﺪا ﺑﺎﻳﺪ اﻳﻦ ﻋﻤﻞ اﻧﺠﺎم ﺷـﻮد  آﻏﺎزﮔﺮﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ ﺑﺮاي ﺳﺎﺧﺖ وﻃﺮاﺣﻲ ،  ﻬﺎﺳﺖﻧآ
  . ﻛﻪ اﻧﺠﺎم آن ﻣﺴﺘﻠﺰم ﺻﺮف وﻗﺖ وﻫﺰﻳﻨﻪ زﻳﺎدي اﺳﺖ
   :اﺷﺘﺒﺎﻫﺎت آﻟﻞ ﺧﻮاﻧﻲ  -1-1-6- 2-5-2
ﺪدي ﻣـﻲ ﭘﻠﻴﻤﺮاز رخ ﻣﻲ دﻫﺪ ، ﻛﻪ ﻣﻨﺠﺮ ﺑﻪ ﺗﻮﻟﻴﺪ ﺑﺎﻧـﺪﻫﺎي ﭘﻬـﻦ و ﻣﺘﻌ ـ ANDاﻳﻦ اﺷﺘﺒﺎﻫﺎت در اﺛﺮ ﻟﻐﺰش  
ﻣﻲ ﻧﺎﻣﻨـﺪ و ﮔﻔﺘـﻪ   ﮔﺮدد ﻛﻪ ﻫﻤﭽﻮن ﺳﺎﻳﻪ در اﻃﺮاف ﺑﺎﻧﺪ اﺻﻠﻲ ﻗﺮار ﮔﺮﻓﺘﻪ و اﻳﻦ ﺑﺎﻧﺪﻫﺎ را ﺑﺎﻧﺪﻫﺎي ﻧﺎرﺳﺎ
اﻳـﻦ ﺑﺎﻧـﺪﻫﺎ ﻣﻌﻤـﻮﻻ ًوﺿـﻮح ﻛﻤﺘـﺮ از . ﺑﻮﺟـﻮد ﻣﻴﺎﻳـﺪ  RCPدرﻃﻮل  egapillSﻣﻲ ﺷﻮد ﻛﻪ در اﺛﺮ ﺣﻮادث   
ﻫـﺎي ﻣﺮﺑـﻮط ﺑـﻪ ﻳـﻚ ﻓـﺮد  دهوﻣﻲ ﺗﻮان از آﻧﻬـﺎ ﺻـﺮﻓﻨﻈﺮ ﻛـﺮد، اﻣـﺎ اﮔـﺮ ﺑـﺎ ﻓـﺮآور  ﺑﺎﻧﺪﻫﺎي اﺻﻠﻲ دارﻧﺪ
 dna yllieR’Oآﻧﮕـﺎه ﺗﺸـﺨﻴﺺ اﻳـﻦ دو ﺑﺎﻧـﺪ ﻣﺸـﻜﻞ ﻣـﻲ ﺷـﻮد . ﻫﺘﺮوزﻳﮕـﻮت ﻫـﻢ ﭘﻮﺷـﺎﻧﻲ داﺷـﺘﻪ ﺑﺎﺷـﺪ 
ﻣﻲ ﺗﻮان ﭼﻨﺪ روش را ﺑﺮاي رﻓﻊ اﻳﻦ ﻣﺸﻜﻞ ﺑﻪ ﻛﺎر ﺑﺮد ، ﺑﺮاي ﻣﺜﺎل اﻧﺘﺨﺎب ﺟﺎﻳﮕﺎﻫﻬـﺎﻳﻲ (. )5991,.thgirW
ﻫـﺎ  ﻓﺎﺻﻠﻪ ﺑﻴﺸﺘﺮ ﺑﻴﻦ آﻧﻬﺎدر اﻳﻦ ﺟﺎﻳﮕﺎه ﺑﺎ واﺣﺪﻫﺎي ﺗﻜﺮار ﭼﻬﺎر ﻧﻮﻛﻠﺌﻮﺗﻴﺪي ﻣﻨﺎﺳﺐ اﺳﺖ زﻳﺮا ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ
ﺗﺮ و ﻧﺎرﺳﺎﺋﻲ ﻛﻤﺘﺮ اﺳﺖ ، ﻳﺎ ﻣﻲ ﺗﻮان از ﺟﺎﻳﮕﺎﻫﻬـﺎي دو ﻧﻮﻛﻠﺌﻮﺗﻴـﺪي ﺑـﻪ ﻫﻤـﺮاه ﻛـﺎﻫﺶ  ﺗﻌﻴﻴﻦ آﻟﻞ ﺳﺎده
ﻫﺎ ﺑﻪ ﻟﺤـﺎظ ﻓﻴﺰﻳﻜـﻲ ﺳـﺒﺐ  ﺟﻔﺖ ﺑﺎز اﺳﺘﻔﺎده ﻛﺮد ، زﻳﺮا اﻧﺪازه ﻛﻮﭼﻚ آﻟﻞ021ﻫﺎﺣﺪود اﻧﺪازه ﻓﺮآورده
ﻪ و ﻧﺎرﺳﺎﻳﻲ ﻛﻤﺘﺮ  ﺷﻮد ، ﻫﺮ ﭼﻨﺪ ﻛﻪ ﻣﻴﺰان ﺗﻐﻴﻴﺮ ﭘﺬﻳﺮي ﻗﺎﺑـﻞ ﻫﺎ اﻓﺰاﻳﺶ ﻳﺎﻓﺘ ﻣﻴﮕﺮدد ﺗﺎ ﺻﺤﺖ ﺗﻌﻴﻴﻦ آﻟﻞ
ﺗﺸﺨﻴﺺ ﻧﻴﺰ ﻛﺎﻫﺶ ﻣﻲ ﻳﺎﺑﺪ و در روش دﻳﮕﺮ ﻣﻲ ﺗﻮان ﺑﺮاي اﻓﺰاﻳﺶ دﻗﺖ از ﭼﻨﺪﻳﻦ ﻧﺸﺎﻧﮕﺮ اﻧﺪازه ﺑـﺮاي 
ﻫﺎ اﺳﺘﻔﺎده ﻛﺮد ، ﺿﻤﻨﺎ ًﻣﻲ ﺗﻮان از ﺑﺮﻧﺎﻣﻪ ﻫـﺎﻳﻲ ﻣﺎﻧﻨـﺪ ژﻧﻮﺗـﺎﻳﭙﺮ ﻛـﻪ ﺟﻬـﺖ ﺗﺸـﺨﻴﺺ ﺑﺎﻧـﺪﻫﺎي ﻧﺎرﺳـﺎ  ژل
  .ده ﻛﺮداﻧﺪ اﺳﺘﻔﺎ ﻃﺮاﺣﻲ ﺷﺪه
    :اﻳﺠﺎد آﻟﻠﻬﺎي ﺻﻔﺮ  -1-1-6- 2-5-3
وﺟـﻮد .ﻟﻠﻬﺎي ﺻﻔﺮ اﻟﻠﻬﺎﻳﻲ ﻫﺴﺘﻨﺪ ﻛﻪ ﺿﻌﻴﻒ ﺗﻜﺜﻴﺮﺷﻮﻧﺪ وﻳﺎ ﭘﺲ از ﺗﻜﺜﻴﺮ وﺗﻔﻜﻴﻚ ﻗﺎﺑﻞ روﻳﺖ ﻧﺒﺎﺷـﻨﺪ آ
از اﺗﺼﺎل اﻏﺎزﮔﺮ ﺟﻠـﻮﮔﻴﺮي ﻛـﺮده ودر ﻧﺘﻴﺠـﻪ ﻫـﻴﭻ  )gniknalF(ﺟﻬﺶ درﺗﻮاﻟﻴﻬﺎي ﻣﺠﺎوررﻳﺰ ﻣﺎﻫﻮاره ﻫﺎ 
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اﺳﺘﺨﺮاﺟﻲ وﺟﻬﺶ در درون ﺗﺮﺗﻴﺐ ﻣـﻮرد AND ﻟﺒﺘﻪ ﻛﻴﻔﻴﺖ ﭘﺎﻳﻴﻦ ا.ﺷﻮد  ﺗﻮﻟﻴﺪ ﻧﻤﻲ  RCPﻓﺮاورده اي در 
وﺟـﻮد اﻟﻠﻬـﺎي ﺧﻨﺜـﻲ ﻣﻮﺟـﺐ ﺑـﺮآورد ﻧﺎدرﺳـﺖ  .ﺗﻜﺜﻴـﺮ ﻧﻴـﺰ ﻣﻴﺘﻮاﻧﻨـﺪ ﺑﺎﻋـﺚ اﻳﺠـﺎد اﻟﻠﻬـﺎي ﺻـﻔﺮ ﺷـﻮﻧﺪ
  . )4002,nesnaH(ﻫﺘﺮوزﻳﮕﻮﺳﻴﺘﻲ در داﺧﻞ ﻳﻚ ﺟﻤﻌﻴﺖ ﻣﻴﮕﺮدد
  : ﻫﻤﻮ ﭘﻼﺳﻲ اﻧﺪازه   -1-1-6- 2-5-4
. ﻫﺎ ، ﻧﺎﺷﻲ از ﺗﻐﻴﻴﺮات ﻃﻮل ﻗﻄﻌﺎت ﺗﻜﺜﻴﺮ ﺷـﺪه اﺳـﺖ  رﻳﺰﻣﺎﻫﻮاره ﭼﻨﺪ ﺷﻜﻠﻲ و ﺗﻐﻴﻴﺮات ﻣﺸﺎﻫﺪه ﺷﺪه در
دو آﻟﻞ در ﺻﻮرﺗﻲ از ﻫﻤﻪ ﻟﺤﺎظ ﻳﻜﺴﺎن ﻫﺴﺘﻨﺪ ﻛﻪ ﺑـﺪون ﺟﻬـﺶ از آﻟـﻞ اﺟـﺪادي ﻳﻜﺴـﺎن اﻳﺠـﺎد ﺷـﺪه 
دو آﻟﻞ ﻣﻤﻜﻦ اﺳﺖ اﻧﺪازه ﻳﻜﺴﺎن و ﻳﺎ ﺣﺘﻲ ﺗﻮاﻟﻲ ﻳﻜﺴﺎن داﺷﺘﻪ وﻟﻲ از ﻳﻚ ﺟﺪ ﻣﺸﺘﺮك ﻧﺒﺎﺷـﻨﺪ . ﺑﺎﺷﻨﺪ 
آﻧﻬﺎ ﻣﻤﻜﻦ اﺳﺖ از ﻳﻚ آﻟﻞ وﻟـﻲ ﺑـﺎ ﻳـﻚ ﺗـﺎرﻳﺦ ﻣﺘﻔـﺎوت اﻳﺠـﺎد .ﻣﻲ ﺷﻮﻧﺪ ﻛﻪ ﻫﻤﻮﭘﻼﺳﻲ اﻧﺪازه ﻧﺎﻣﻴﺪه
ﺑﻲ ﺗﻮﺟﻬﻲ ﺑﻪ ﻫﻤﻮﭘﻼﺳـﻲ اﻧـﺪازه ﻣﻨﺠـﺮ ﺑـﻪ ﺑـﺮآورد رو ﺑـﻪ ﭘـﺎﻳﻴﻦ  زﻣـﺎن اﻧﺸـﻌﺎب واﻗﻌـﻲ ﺑـﻴﻦ . ﺷﺪه ﺑﺎﺷﻨﺪ
اﻳﻦ ﭘﺪﻳﺪه ﻣﻤﻜﻦ اﺳﺖ از ﻃﺮﻳـﻖ ﻣﻘﺎﻳﺴـﻪ ﺗـﻮاﻟﻲ  دو آﻟـﻞ ﻫـﻢ اﻧـﺪازه ﻣﺸـﺨﺺ ﻣـﻲ . ﺟﻤﻌﻴﺘﻬﺎ ﺧﻮاﻫﺪ ﺷﺪ
  .)4002,nesnaH(ﺷﻮد
  ﺣﻔﺎﻇﺖ ﺷﺪﮔﻲ ﻣﺎﻳﻜﺮوﺳﺘﻼﻳﺘﻬﺎ    -1-1-6- 2-6
  ﺗﻮﻟﺪ و ﻣﺮگ ﻣﺎﻳﻜﺮو ﺳﺘﻼﻳﺘﻬﺎ -1-1-6-2-6-1
ﺣﻔﺎﻇـﺖ ﺷـﺪﮔﻲ ﻳـﻚ ﻟﻮﻛـﻮس ﻣﺎﻳﻜﺮوﺳـﺘﻼﻳﺘﻲ ﺗﺘـﺮا  )6991 ,.la te reiseM(در اوﻟـﻴﻦ ﻣﻄﺎﻟﻌـﺎت ﺗﻮﺳـﻂ 
ﻧﻮﻛﻠﺌﻮﺗﻴﺪي درون ﻳﻚ ژن ﺑﻴﻦ ﻫﻤﻪ اﻧﻮاع ﮔﻮﻧـﻪ ﻫـﺎي ﻣﻴﻤـﻮن و ﮔﻮﻧـﻪ اﻧﺴـﺎن ﻧﺸـﺎن داده ﺷـﺪه و از روي 
ﻣﺪﻟﻲ ﺑﺮاي ﭘﻴﺪاﻳﺶ ﻳـﺎ ﺗﻮﻟـﺪ و ﺗﻜﺎﻣـﻞ ﻣﺎﻳﻜﺮوﺳـﺘﻼﻳﺘﻬﺎ اراﺋـﻪ ( در اﺛﺮ ﺟﻬﺶ)ﺗﻮاﻟﻴﻬﺎي ﻣﻴﺎن آﻧﻬﺎ ﺗﻐﻴﻴﺮات 
از ﺑﺮرﺳﻲ ﺗﻮاﻟﻴﻬـﺎ ﻟﻮﻛـﻮس ﻣﺎﻳﻜﺮوﺳـﺘﻼﻳﺖ در ﮔﻮﻧـﻪ ﻫـﺎي  )9991 ,.la te rolyaT(در ﻫﻤﻴﻦ راﺳﺘﺎ . ﮔﺮدﻳﺪ 
اﻧﻘﻄـﺎع در ﻣﺨﺘﻠﻒ ﻧﺘﻴﺠﻪ ﮔﺮﻓﺘﻨﺪ ﻛﻪ در ﻣﺮﺣﻠـﻪ اي ﺧـﺎص از اﻧﺘﻬـﺎي ﭼﺮﺧـﻪ ﺗﻜـﺎﻣﻠﻲ ﻣﺎﻳﻜﺮوﺳـﺎﺗﻼﻳﺘﻬﺎ ، 
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ﺗﻮاﻟﻴﻬﺎي ﺗﻜﺮاري در ﻳﻚ ﻣﺮﺣﻠﻪ و ﺣﺬف ﺷﺪن ﺑﺨﺸﻬﺎي ﺑﺰرﮔﺘﺮ ﺗﻜﺮار در ﻣﺮﺣﻠﻪ ﺑﻌﺪ اﺗﻔـﺎق ﻣـﻲ اﻓﺘـﺪ و 
  (.2831ﻋﺮﻓﺎﻧﻲ ﻣﻘﺪم،)اﻳﺸﺎن اﻳﻦ ﻣﺮﺣﻠﻪ را ﻣﺮگ ﻣﺎﻳﻜﺮوﺳﺘﻼﻳﺘﻬﺎ ﻧﺎم ﻧﻬﺎدﻧﺪ  
  ﻣﻴﻜﺮو ﺳﺘﻼﻳﺘﻬﺎي ﺑﺴﻴﺎر ﺣﻔﺎﻇﺖ ﺷﺪه -1-1-6-2-6-2
ﻣﻴﻠﻴﻮن ﺳﺎل ﻣﻴـﺎن  074ﻴﻜﺮو ﺳﺎﺗﻼﻳﺘﻲ را ﺑﻪ ﻣﺪت ﺣﻔﺎﻇﺖ ﺷﺪﮔﻲ ﻟﻮﻛﻮﺳﻬﺎي ﻣ( 6991)و ﻫﻤﻜﺎران   ociR
 003ﭼﻨﻴﻦ ﺣﺎﻟﺖ ﭘﺎﻳﺪار را ﺑـﻪ ﻣـﺪت  )5991 ,.la te snommisztiF(ﻣﺸﺎﺑﻪ آن . ﮔﻮﻧﻪ ﻫﺎي ﻣﺎﻫﻲ ﻧﺸﺎن داده اﻧﺪ 
 72ﺣﻔﺎﻇـﺖ ﺷـﺪﮔﻲ  )5991 ,.la te awnezE( . ﻣﻴﻠﻴﻮن ﺳﺎل ﻣﻴﺎن ﮔﻮﻧﻪ ﻫﺎي ﻻك ﭘﺸﺖ درﻳﺎﻳﻲ ﺛﺎﺑﺖ ﻛﺮدﻧﺪ
 441ﮔﻮﻧـﻪ دﻳﮕـﺮ از ﺧـﺎﻧﻮاده زﻧﺒﻮرﻫـﺎ ﻛـﻪ ﺣـﺪاﻛﺜﺮ  72ﻮﻧﻪ زﻧﺒﻮر ﻣﻴﺎن ﻟﻮﻛﻮس ﺗﺮي ﻧﻮﻛﻠﻮﺗﻴﺪي از دو ﮔ
ﻣﻴﻠﻴﻮن ﺳﺎل ﭘﻴﺶ از آﻧﻬﺎ اﻧﺸﻘﺎق ﻳﺎﻓﺘﻪ را ﺑﺮرﺳﻲ ﻛﺮدﻧﺪ و ﺛﺎﺑﺖ ﻧﻤﻮدﻧﺪ ﻛﻪ ﻣﻴﺎن ﻓﺎﺻـﻠﻪ ﺳﻴﺴـﺘﻤﺎﺗﻴﻚ و دو 
اﻳﺠﺎد ﺷـﺪﻫﻮ ﻧﺴـﺒﺖ آﺷـﻜﺎري ( ﭘﻠﻲ ﻣﻮرﻓﻴﺴﻢ)ﻓﺎﻛﺘﻮر ﺣﻔﺎﻇﺖ ﺷﺪﮔﻲ ﻣﺤﻞ ﭘﺮاﻳﻤﺮ ﻫﺎ و ﻫﺘﺮوزﻳﮕﻮﺳﻴﺘﻲ 
ﺷﺪﮔﻲ ﻳﻚ ﻟﻮﻛﻮس ﻣﺎﻳﻜﺮوﺳـﺎﺗﻼﻳﺘﻲ را در ﻛﻮﺳـﻪ ﻫـﺎﺋﻲ ﻛـﻪ ﺗﺨﻤـﻴﻦ زده ﻣﻴﺸـﺪ  ﺣﻔﺎﻇﺖ. وﺟﻮد دارد 
ﻣﻴﻠﻴـﻮن  052ﺑﺮرﺳﻲ و ﻋﻤﺮي ﻣﻌـﺎدل   )2002 ,.la te nitraM(ﻳﻚ ﻣﻴﻠﻴﺎرد ﺳﺎل ﻗﺒﻞ اﻧﺸﻘﺎق ﻳﺎﻓﺘﻪ ﺑﺎﺷﻨﺪ ﺗﻮﺳﻂ
  .ﺳﺎل ﺑﺮاي آﻧﻬﺎ ﭘﻴﺸﻨﻬﺎد ﻛﺮدﻧﺪ
ﻟﻮﻛـﻮس  34اﺳـﺖ ﻛـﻪ  در ﻣﻴﺎن ﭘﺴﺘﺎﻧﺪاران  ﻧﻴﺰ ﺗﺤﻘﻴﻘﺎﺗﻲ اﻧﺠﺎم ﺷـﺪه اﺳـﺖ ﺑـﻪ ﻃـﻮر ﻣﺜـﺎل آﺷـﻜﺎر ﺷـﺪه 
ﺗﻮاﻧﻨـﺪ ﺗﻜﺜﻴـﺮ ﻳﺎﺑﻨـﺪ ﻟﻮﻛﻮس ﺟﺪا ﺷﺪه از ﮔﺎو در ﺑﺰ ﺣﻔﺎﻇـﺖ ﺷـﺪه اﻧـﺪ و ﻣـﻲ  07ﻣﺎﻳﻜﺮوﺳﺎﺗﻼﻳﺘﻲ از ﻣﻴﺎن 
  (.2831ﻋﺮﻓﺎﻧﻲ ﻣﻘﺪم ، )
  ﻛﺎرﺑﺮد رﻳﺰ ﻣﺎﻫﻮاره ﻫﺎ    -1-1-6- 2-7
ﻮزم ﻫﻢ اﻛﻨﻮن در اﻧﺴﺎن ﻫﺰاران ﻧﺸﺎﻧﮕﺮ رﻳﺰ ﻣﺎﻫﻮاره وﺟﻮد دارد ﻛﻪ ﺗﻮزﻳﻊ ﻣﺘﺮاﻛﻤﻲ در ﻫﺮ ﺑﺨﺶ از ﻛﺮوﻣ
دارﻧﺪ و ﻫﺮ روز ﺑﺮ ﺗﻌﺪاد اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ اﻓﺰوده ﻣﻲ ﺷﻮد و ﺑﻪ ﻛﻤﻚ آﻧﻬﺎ ﻧﻘﺸﻪ ﻫﺎي ﻣﺮﺑـﻮط ﺑـﻪ ﺗـﻚ ﺗـﻚ 
اﻳﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ ﺑﺮاي ﺗﻌﻴﻴﻦ و ﺣﻞ ﺑﺴﻴﺎري از ﻧﺎﻫﻨﺠﺎرﻳﻬـﺎي ژﻧﺘﻴﻜـﻲ در . ژﻧﻬﺎ ﺑﻪ ﺳﺮﻋﺖ ﻣﻜﺎن ﻳﺎﺑﻲ ﻣﻲ ﺷﻮد 
 ٢٢ …………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
 
ﺑـﺮاي ﻣﺜـﺎل در . ﻳﻊ ﻣـﻲ ﻛﻨـﺪ را در اﻧﺴـﺎن ﺗﺴـﺮ  اﻧﺴﺎن ﺑﺎارزش ﺑﻮده وﺷﻨﺎﺳﺎﺋﻲ ﺑﺴﻴﺎري از ﺑﻴﻤﺎرﻳﻬﺎي زﻳﺎﻧﺒﺎر
ﺳﻠﻮل ﺑﻪ ﻣﻴﺰان زﻳﺎدي اﺗﻔﺎق ﻣﻲ اﻓﺘـﺪ ﻛـﻪ اﻳـﻦ  يﺑﺮﺧﻲ از ﺳﺮﻃﺎﻧﻬﺎ  اﻓﺰاﻳﺶ ﻳﺎ ﻛﺎﻫﺶ ﻃﻮل رﻳﺰﻣﺎﻫﻮاره ﻫﺎ
ﭼﻨﻴﻦ ﻧﻘﺸﻪ ﻫﺎﻳﻲ در ﺳﺎﻳﺮ ﻣﻮﺟﻮدات ﻧﻴـﺰ در ﺣـﺎل ﺗﻬﻴـﻪ ﻫﺴـﺘﻨﺪ و . ﺗﻐﻴﻴﺮات ﺑﻪ راﺣﺘﻲ ﻗﺎﺑﻞ ﺗﺸﺨﻴﺺ اﺳﺖ 
رﻳـﺰ  از ﻣﻮارد دﻳﮕﺮ ﻛﺎرﺑﺮد. ﻜﻴﻞ ﻣﻲ دﻫﻨﺪ اﺳﺎس ﻧﻘﺸﻪ ﻫﺎي ﺟﺎﻳﮕﺎﻫﻬﺎي ﻛﻨﺘﺮل ﻛﻨﻨﺪه ﺻﻔﺎت ﻛﻤﻲ را ﺗﺸ
و در ﻣﻄﺎﻟﻌﺎت ﻣﺮﺑﻮط ﺑـﻪ ﺗﻌﻴﻴـﺖ ﻫﻮﻳـﺖ ، ﻣﺴـﺎﺋﻞ ﺣﻘـﻮﻗﻲ ،  ANDﻣﺎﻫﻮاره ﻫﺎ ، اﺳﺘﻔﺎه در اﻧﮕﺸﺖ ﻧﮕﺎري 
. ﻗﻀﺎﻳﻲ ، ﺟﻨﺎﻳﻲ و دﻳﺮﻳﻦ ﺷﻨﺎﺳﻲ و ﻫﻤﭽﻨﻴﻦ ﻛﺎرﺑﺮد آﻧﻬﺎ در ﺗﺸﺨﻴﺺ ژﻧﻮﺗﻴﭙﻬﺎ و ﺗﻤﺎﻳﺰ ﺑﻴﻦ اﻓﺮاد ﻣﻲ ﺑﺎﺷـﺪ 
وﻧﺪي ، آزﻣﻮن اﻧﺴﺎب و ﺗﻌﻴﻴﻦ اﺻﺎﻟﺖ در اﻧﺴﺎن و ﺣﻴﻮاﻧﺎﺗﻲ ﻣﺜـﻞ ﻣﻄﺎﻟﻌﺎت ﻣﺮﺑﻮط ﺑﻪ ﺑﺮرﺳﻲ رواﺑﻂ ﺧﻮﻳﺸﺎ
ﭼﻨﻴﻦ ﻣﻄﺎﻟﻌﺎﺗﻲ . اﺳﺐ ﻛﻪ اﺻﻴﻞ ﺑﻮدﻧﺸﺎن و از اﻫﻤﻴﺖ زﻳﺎدي ﺑﺮﺧﻮردار اﺳﺖ ، ﺑﺴﻴﺎر ﻣﻮرد ﺗﻮﺟﻪ ﻣﻲ ﺑﺎﺷﺪ 
ﺑـﻪ ﻋﻨـﻮان . ﺑﺮاي ﻣﺪﻳﺮﻳﺖ ﺟﻤﻌﻴﺘﻬﺎي اﻫﻠﻲ و درك اﻟﮕﻮﻫﺎي آﻣﻴﺰﺷﻲ در ﺣﻴﺎت وﺣـﺶ ﻣﻔﻴـﺪ ﻣـﻲ ﺑﺎﺷـﺪ 
ﺎ اﻓﺰاﻳﺶ ﻧﮕﺮاﻧﻲ ﻣﺼﺮف ﻛﻨﻨﺪﮔﺎن از ﻣﺼﺮف ﮔﻮﺷـﺘﻬﺎي آﻟـﻮده ﺑـﻪ ﺟﻨـﻮن ﻣﺜﺎل در ﺻﻨﻌﺖ ﮔﺎو ﮔﻮﺷﺘﻲ ﺑ
ﮔﻮﺷﺘﻬﺎي آﻟﻮده ﻣﻮﺟﻮد در ﺑـﺎزار را داﺷـﺘﻪ و ﻟﻜـﻪ ﻣﺮﺑﻮﻃـﻪ را ﺷﻨﺎﺳـﺎﻳﻲ  ﮔﺎوي ﻛﺎرﺷﻨﺎﺳﺎن ﻣﺎﻳﻠﻨﺪ ﺗﺎ ﻣﻨﺸﺎء
ﺑﺮرﺳﻲ رﻓﺘﺎرﻫﺎي ﺗﻮﻟﻴﺪ ﻣﺜﻠـﻲ، . ﻛﻨﻨﺪ ﺗﺎ دﻗﻴﻘﺎ ﻧﻤﻮﻧﻪ ﮔﻮﺷﺖ ﻣﺸﻜﻮك را ﺑﻪ ﺟﻤﻌﻴﺖ ﺧﺎﺻﻲ ﻣﻨﺘﺴﺐ ﻧﻤﺎﻳﻨﺪ 
ﺟﻤﻌﻴﺖ ﻫﺎي ﮔﻴﺎﻫﻲ و ﺟﺎﻧﻮري از دﻳﮕﺮ ﻛﺎرﺑﺮدﻫﺎي رﻳﺰ ﻣﺎﻫﻮاره ﻫﺎ ﻣﻲ ﺑﺎﺷﺪ وراﺛﺖ دو  ﺷﻨﺎﺳﺎﻳﻲ ﺳﺎﺧﺘﺎر
را ﺑـﺮاي ﺑﺮرﺳـﻲ رواﺑـﻂ ﺑـﻴﻦ اﻓـﺮاد و ﺗﺠﺰﻳـﻪ و ﺗﺤﻠﻴـﻞ  و ﻫﻤﺒﺎرزي رﻳﺰ ﻣﺎﻫﻮاره ﻫﺎ اﻳﻦ ﻧﺸﺎﻧﮕﺮ ﻫﺎ ﻲواﻟﺪﻳﻨ
  . ﺷﺠﺮه و ﺷﻨﺎﺳﺎﻳﻲ واﻟﺪﻳﻦ ﻣﻨﺎﺳﺐ ﻛﺮده اﺳﺖ
ﻦ ﻧﺸﺎﻧﮕﺮﻫﺎ در آﺑﺰي ﭘﺮوري و ﻣﺪﻳﺮﻳﺖ ﺷـﻴﻼﺗﻲ  ﺧﺼﻮﺻﻴﺎت ﻣﺎﻳﻜﺮوﺳﺘﻼﻳﺘﻬﺎ ﻫﻤﭽﻨﻴﻦ ﺑﺎﻋﺚ اﺳﺘﻔﺎده از اﻳ
در ﻣﻄﺎﻟﻌﺎت ﺳﺎﺧﺘﺎر ﺟﻤﻌﻴﺘﻲ، ﺗﺸﺨﻴﺺ ﻧﮋادﻫﺎي ﭘﺮورﺷﻲ از ﻃﺒﻴﻌﻲ،  ارزﻳـﺎﺑﻲ راﺑﻄـﻪ ژﻧﺘﻴﻜـﻲ واﻟـﺪﻳﻦ ﺑـﺎ 
 smadA( ارزﻳﺎﺑﻲ ﺗﻜﺎﻣﻠﻲ  ﮔﺮدﻳﺪه اﺳـﺖ و  ﭘﻠﻮﺋﻴﺪي، ﺗﺸﺨﻴﺺ دورﮔﻪ ﻫﺎ ﻓﺮزﻧﺪان، ﺗﺸﺨﻴﺺ ژﻳﻨﻮژﻧﺮ ، ﭘﻠﻲ
  . )3002 ,gnihctuH dna
  





  :روﺷﻬﺎ ﻣﻮاد و  -2
و  )4991(.la te romrAﻛﻪ ﺑﺮ اﺳﺎس روش ﻛﺎر   )9991(.la te notlimaHروش ﻛﺎر از در اﻳﻦ ﺗﺤﻘﻴﻖ 
 . اﺳﺘﻔﺎده ﺷﺪ  ﺑﺎ ﭘﺎره اي ﺗﻐﻴﻴﺮات و اﺻﻼﺣﺎت ﺗﻬﻴﻪ ﺷﺪه )4991(.la te lapdnaK
ن در از  ﺻﻴﺪ ﺗﺠﺎرﺗﻲ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري از  آﺑﻬﺎي اﻳﺮا ﻛﻪ ﺑﺎﻟﻪ دﻣﻲ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮانﺑﺎﻓﺖ ﻧﻤﻮﻧﻪ   3از 
 ﺳﺎﺧﺖ ﺷﺮﻛﺖ )  ysaenDﺑﺎ اﺳﺘﻔﺎده از ﻛﻴﺖ   AND ﺷﺪه ﺑﻮد ،  ﺟﻤﻊ آوريدرﻳﺎي ﺧﺰر 
ﻧﻤﻮﻧﻪ  ﺑﻮﺳﻴﻠﻪ ﻓﻠﻮﻣﺘﺮ و روي ژل آﮔﺎرز ، ﻳﻚ  ANDﭘﺲ از ﺗﻌﻴﻴﻦ ﻛﻤﻴﺖ و ﻛﻴﻔﻴﺖ . اﺳﺘﺨﺮاج ﺷﺪnegaiQ(
   .ﺷﺪاﻧﺘﺨﺎب ﺑﺮاي اداﻣﻪ ﻛﺎر  (515 lm/gnﻧﻤﻮﻧﻪ ﺑﺎ ﻏﻠﻈﺖ )ﻬﺘﺮي داﺷﺖ ﺖ ﺑﻴﻔﻴﻛ ﻴﺖ وﻛﻤ ﻛﻪ  AND
  
  ( )tsegiD emyznE noitcirtseR ﻲآﻧﺰﻳﻤ ﻫﻀﻢ -2-1
 ﻛﻪ   )nimubla mures enivoB( ASBو  reffuB BEN ﻣﺤﻠﻮﻟﻬﺎي. ﻫﻀﻢ اﺳﺘﻔﺎده ﺷﺪﺑﺮاي   asR׀ از آﻧﺰﻳﻢ
ﺑﻪ ﺷﺮح ﻫﻀﻢ ﻣﺤﻠﻮل . ﻧﻴﺰ در اﻳﻦ ﻫﻀﻢ آﻧﺰﻳﻤﻲ اﺳﺘﻔﺎده ﺷﺪﺳﺮﻋﺖ واﻛﻨﺶ ﻣﻲ ﺷﻮد  اﻓﺰاﻳﺶ ﻋﺚﺑﺎ
  .اﻧﺠﺎم ﺷﺪر آﻧﻜﻮﺑﺎﺗﻮر در ﻃﻮل ﺷﺐ د 83 oc  در دﻣﺎي واﻛﻨﺶ ﻫﻀﻢ  .ﺗﻬﻴﻪ ﺷﺪ 1ﺟﺪول 
دﻗﻴﻘﻪ و رﻧﮓ آﻣﻴﺰي  03وﻟﺖ ﺑﻤﺪت  001ﺑﺎ  % 1/4روي ژل آﮔﺎرز  ANDﻧﺘﻴﺠﻪ ﻫﻀﻢ ﺑﺎ اﻟﻜﺘﺮوﻓﻮرز  
  .اﺗﻴﺪﻳﻮم ﺑﺮوﻣﺎﻳﺪ ﻛﻨﺘﺮل ﺷﺪ
  ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ANDﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ ﻣﺤﻠﻮل ﻫﻀﻢ آﻧﺰﻳﻤﻲ : 1ﺟﺪول 
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ﺧﻮد ﺑﻪ ﺑﻤﻨﻈﻮر ﺟﻠﻮﮔﻴﺮي از اﺗﺼﺎل .  ﺪﻨداراي ﻓﺴﻔﺮ ﻣﻲ ﺑﺎﺷ اﻧﺘﻬﺎدر دو ﭘﺲ از ﻫﻀﻢ  ANDﻗﻄﻌﺎت  
 PAS ﺑﺮاي اﻳﻦ ﻣﻨﻈﻮر از آﻟﻜﺎﻟﻴﻦ ﻓﺴﻔﺎت ﻣﻴﮕﻮ.   ﺿﺮورت داردﺣﺬف ﻓﺴﻔﺮﻫﺎ ﺎ ﺑﻪ ﻳﻜﺪﻳﮕﺮ آﻧﻬﺧﻮدي 
 73˚cﻣﺨﻠﻮط ﺷﺪ و در اﻧﻜﻮﺑﺎﺗﻮر  ﺑﺎ ﻫﻢ 2ﺟﺪول ﻣﻮاد ﺑﻪ ﺷﺮح . اﺳﺘﻔﺎده ﺷﺪ  )etahpsohp enilakla pmirhS(
  .  دﻗﻴﻘﻪ  ﻗﺮار ﮔﺮﻓﺖ 02ﺑﻪ ﻣﺪت 
  
  ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ANDﻓﺴﻔﺮ رﺷﺘﻪ ﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ ﻣﺤﻠﻮل ﻫﻀﻢ و ﺣﺬف : 2ﺟﺪول 
  lµ54                            AND detsegiD
   lµ2                                              PAS
 lµ5.0         reffub emyzne noitcirtseR
  lµ5.2                                         retaW
  05                                                    lµ
  
در دﻗﻴﻘﻪ  02را  ﺑﻪ ﻣﺪت  آن ، ﻣﺤﻠﻮل ﻓﻮق ﻓﻌﺎﻟﻴﺖ   ﺟﻠﻮﮔﻴﺮي ازو آﻧﺰﻳﻢ اﺿﺎﻓﻲ  رﻓﺘﻦﺳﭙﺲ ﺑﺮاي از ﺑﻴﻦ 
  .ﻗﺮار داده ﺷﺪ 56 ˚cﺣﺮارت  اﻧﻜﻮﺑﺎﺗﻮر ﺑﺎ 
  
  : ( noitagil srekniL )ﺑﺴﺘﻦ ﻟﻴﻨﻜﺮﻫﺎ   -2-3
را در ﻣﺮاﺣﻞ ﺑﻌﺪي  rotceVاﺗﺼﺎل ﺑﻪ  ﻫﻤﭽﻨﻴﻦو  RCPدر  را اﺗﺼﺎل ﭘﺮاﻳﻤﺮﻫﺎ ﻣﻨﺎﺳﺐ ﺑﺮاي ﻟﻴﻨﻜﺮﻫﺎ ﻣﺤﻞ 
ﺑﺮاي ﺗﻬﻴﻪ ﻟﻴﻨﻜﺮ ﻣﻮاد ﺑﻪ ﺷﺮح  .ﺷﺪدو رﺷﺘﻪ اي اﺳﺘﻔﺎده  XNSﻟﻴﻨﻜﺮ در اﻳﻦ ﺗﺤﻘﻴﻖ از . اﻳﺠﺎد ﻣﻲ ﻛﻨﻨﺪ
ﺣﺮارت  ﻗﺮار داده  09˚cﻤﺪت ﻳﻚ دﻗﻴﻘﻪ در  ﺑ ﺳﺎﻳﻜﻠﺮ ﺎل در دﺳﺘﮕﺎه ﺗﺮﻣ ﺷﺪ وﺑﺎ ﻫﻢ ﻣﺨﻠﻮط  3ﺟﺪول 
  .ﭘﺎﻳﻴﻦ آورده ﺷﺪ  (02˚c)ﻪ ﺗﺎ درﺟﻪ ﺣﺮارت اﻃﺎق دﻗﻴﻘ 21ﻣﺨﻠﻮط ﺑﻪ آراﻣﻲ در ﻣﺪت  يﺳﭙﺲ دﻣﺎ. ﺷﺪ
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    XNSﺗﻬﻴﻪ ﻟﻴﻨﻜﺮ ﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ : 3ﺟﺪول 
 lµ001         )Mµ01( remirp drawroF XNS
  lµ001           )Mµ01( remirp esrever XNS
   lµ5                                         )M5(  lCaN
 
 Lµ02ﺳﭙﺲ . ﻣﺨﻠﻮط ﺷﺪ 4ﺟﺪول ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﺎ ﻣﻮاد ﺑﻪ ﺷﺮح و ﻣﻴﺰان  دو رﺷﺘﻪ ايي ﻣﺤﻠﻮل ﻟﻴﻨﻜﺮﻫﺎ 
در  ﺣﺮارت اﻃﺎقدرﺟﻪ در  ANDﻟﻴﻨﻜﺮﻫﺎ ﺑﻪ  .اﺿﺎﻓﻪ ﺷﺪ ﻣﺮﺣﻠﻪ ﻗﺒﻞ ﻓﺴﻔﺮه ﺷﺪه دي  ANDﻣﺤﻠﻮل ﻓﻮق ﺑﻪ 
  .ﻣﺘﺼﻞ ﺷﺪﻧﺪ ﻃﻮل ﺷﺐ
  
  انﺗﺎس ﻣﺎﻫﻲ اﻳﺮ ANDرﺷﺘﻪ ﺑﺴﺘﻦ ﻟﻴﻨﻜﺮﻫﺎ ﺑﻪ ﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ ﻣﺤﻠﻮل : 4ﺟﺪول 
  lµ02                                         AND
  lµ51      sreknil XNS dnarts elbuoD
 InmX                                   lµ2           )x01( reffub esagiL AND
 PTA r                                           lµ2                       )emyznE(
 lµ1                             )Mm5(
 
  riaper kciN() AND  ﺗﺮﻣﻴﻢ ﻗﻄﻌﺎت -2-4
 AND qaT  از  ANDﻗﻄﻌﻪ دي ﻓﺴﻔﺮﻟﻴﺖ ﺷﺪه  '5ﻟﻴﻨﻜﺮ و  '3 ﺑﻴﻦ اﻧﺘﻬﺎي ﺑﺎﻗﻲ ﻣﺎﻧﺪهﺑﺮاي ﺗﺮﻣﻴﻢ ﺷﻜﺎف 
 qaT در اﻳﻦ واﻛﻨﺶ.  ﺑﺪون ﭘﺮاﻳﻤﺮ اﻧﺠﺎم ﺷﺪ RCPاﻳﻦ ﻋﻤﻞ ﺑﻮﺳﻴﻠﻪ واﻛﻨﺶ . اﺳﺘﻔﺎده ﺷﺪ  esaremylop
ﺑﻪ   ANDﺑﺮاي ﺗﻜﺜﻴﺮ و اﻓﺰاﻳﺶ ﻃﻮل رﺷﺘﻪ را دارد و  ANDﻧﻘﺶ ﺗﺮﻣﻴﻢ ﻛﻨﻨﺪه رﺷﺘﻪ   esaremylop AND
  .ﻛﺎر ﻧﻤﻲ رود 
 03ﻧﺎﻣﮕﺬاري ﺷﺪه اﺿﺎﻓﻪ و ﺑﻪ ﻣﺪت  xifﺑﻪ ﻳﻚ ﺗﻴﻮپ ﻛﻪ ﺑﻨﺎم ﺑﺎ ﻫﻢ را  5ﺟﺪول ﻣﻮاد ﺑﻪ ﺷﺮح و ﻣﻴﺰان 
  .ﻴﻪ ﺳﺎﻧﺘﺮﻳﻔﻴﻮژ ﺷﺪو ﺳﭙﺲ ﺑﺮاي ﭼﻨﺪ ﺛﺎﻧ ﺷﺪ در دﺳﺘﮕﺎه ﺗﺮﻣﺎل ﺳﺎﻳﻜﻠﺮ ﻗﺮار داده 27˚cدﻗﻴﻘﻪ در ﺣﺮارت 
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  ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ANDﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ ﻣﺤﻠﻮل ﺗﺮﻣﻴﻢ  رﺷﺘﻪ : 5ﺟﺪول 
 lµ 5    tnemgarf AND detagil rekniL
  lµ 5.21        )2lCgM Mm 0.2( xim retsam RCP x2 enegBA
 lµ 5.2   )lm/gµ052 nimublA mureS nivoB( ASB
 lµ  5        retaW
 
در اﻳﻦ آزﻣـﺎﻳﺶ  .اﺳﺘﻔﺎده ﺷﺪ  RCPاز واﻛﻨﺶ ﺻﺤﺖ ﻋﻤﻠﻴﺎت و  ANDﻣﻮﻓﻘﻴﺖ ﺗﺮﻣﻴﻢ رﺷﺘﻪ  ﺮل ﺑﺮاي ﻛﻨﺘ
و ﺗـﺎس ﻣـﺎﻫﻲ اﻳـﺮان اوﻟﻴﻪ ﻧﻤﻮﻧـﻪ   ANDﻟﻴﻨﻜﺮدار ﻏﻴﺮ ﻓﻴﻜﺲ ﺷﺪه ،   ANDﻟﻴﻨﻜﺮدار ﻓﻴﻜﺲ ﺷﺪه،  AND از
ﻪ ﻧﻤﻮﻧﻪ آب ﺑﺮاي ﻛﻨﺘﺮل اﻳﻨﻜﻪ در ﻃﻮل اﺟﺮا ﻛﺎر آﻟﻮدﮔﻲ داﺷـﺘ .  ) ﺷﺪواﻛﻨﺶ اﺳﺘﻔﺎده  ﺑﺮاي  آب ﺧﺎﻟﺺ
ﻓـﻮق اﻟـﺬﻛﺮ  ANDاز  4  lµآﻣﺎده ﺷـﺪ و ﺑـﻪ  6ﺟﺪول ﺑﻪ ﺷﺮح واﻛﻨﺶ ﻣﻮاد ﺑﺮاي ﻫﺮ (. اﻳﻢ  اﺿﺎﻓﻪ ﻣﻲ ﻛﻨﻴﻢ
  .  اﺿﺎﻓﻪ ﺷﺪدر ﻫﺮ ﻣﻴﻜﺮوﺗﻴﻮپ 
ﺑﻪ ﻣـﺪت  27 ˚cﺛﺎﻧﻴﻪ ،   54ﺑﻪ ﻣﺪت  06 ˚cﺛﺎﻧﻴﻪ،   54ﺑﻪ ﻣﺪت 49 ˚c:  ﺳﻴﻜﻞ 04ﺷﺎﻣﻞ   RCPﺑﺮﻧﺎﻣﻪ ﺣﺮارﺗﻲ 
  ران ﺷﺪ pb 001ﺑﺎ  ﻧﺸﺎﻧﮕﺮ % 1/4ي ژل آﮔﺎرز رو RCPﻣﺤﺼﻮل .  4˚cﺛﺎﻧﻴﻪ،  ﻧﮕﻬﺪاري در  54
  
  ( tnemhcirnE )ﻏﻨﻲ ﺳﺎزي  -2-5
ﭘﺮوب ﻫﺎي ﺑﻴـﻮﺗﻴﻦ دار و  در اﻳﻦ روش از.  اﺳﺘﻔﺎده ﺷﺪ  4991( ,.la te lapdnaK)ﺑﺮاي ﻏﻨﻲ ﺳﺎزي  از روش 
  .اﺳﺘﻔﺎده ﻣﻲ ﺷﻮد )sdaeb nidivatperts dna sogilo delebal - nitoiB(داﻧﻪ ﻫﺎي اﺳﺘﺮﭘﺘﻮﻳﺪﻳﻦ 
  ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ANDﻛﻨﺘﺮل ﺗﺮﻣﻴﻢ  رﺷﺘﻪ  RCPﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ ﻣﺤﻠﻮل : 6 ﺟﺪول
 lµ 0.63                                       retaW
 lµ     0.05                     enegabA X2
 lµ 0.5   remirP drawroF XNS
 lµ 0.5   remirP esreveR XNS
اي ﻛﻪ ﺣﺎوي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﻫﺴﺘﻨﺪ و ﺑﻪ اوﻟﻴﮕﻮﻧﻮﻛﻠﻮﺗﻴـﺪ ﻫـﺎ وﺻـﻞ ﺷـﺪه  ANDدر اﻧﺘﻬﺎي ﻓﺮآﻳﻨﺪ ﻗﻄﻌﺎت 
  . اﻧﺪ ﺑﻮﺳﻴﻠﻪ آﻫﻦ رﺑﺎ ﺟﺪا ﻣﻲ ﺷﻮﻧﺪ
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 ,AG( ﺷﺎﻣﻞ ﺑﺮاي دو ﻣﻮﺗﻴﻒ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ دي ﻧﻮﻛﻠﺌﻮﺗﻴﺪﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  ANDدر اﻳﻦ ﺗﺤﻘﻴﻖ ﻛﺘﺎﺑﺨﺎﻧﻪ 
  .ﻏﻨﻲ ﺳﺎزي ﺷﺪ  ) ACAG ,ATAG (و دو ﻣﻮﺗﻴﻒ ﺗﺘﺮاﻧﻮﻛﻠﺌﻮﺗﻴﺪ  )TG
 kciuqAIQﻟﻴﻨﻜﺮدار ﻓﻴﻜﺲ ﺷﺪه و ﻏﻴﺮ ﻓﻴﻜﺲ ﺷـﺪه ﺑـﺎ اﺳـﺘﻔﺎده از ﻛﻴـﺖ  ANDاز ﻣﺤﻠﻮل ﻣﻴﻜﺮوﻟﻴﺘﺮ  001
  و ﻣﺤﻠﻮﻟﻬـﺎي ﻣﺨﺘﻠـﻒ ﺑﺎ اﻳﻦ ﺷﺴﺘﺸﻮ آﻧﺰﻳﻢ ﻫﺎ، . ﺷﺴﺘﺸﻮ ﺷﺪ ﻛﻴﺖ ﻃﺒﻖ دﺳﺘﻮراﻟﻌﻤﻞ  tik noitacifirup RCP
  . ﺣﺬف ﺷﺪﻣﻮاد اﺿﺎﻓﻲ 
  
  ( sogilO detalynitoiB eraperP  borp)ﺗﻬﻴﻪ اوﻟﻴﮕﻮﻧﻮﻛﻠﻮﺗﻴﺪ ﻫﺎي ﺑﻴﻮﺗﻴﻦ دار -2-5-1
  :در دو ﺗﻴﻮپ آﻣﺎده ﺷﺪ  7ﺟﺪول دو ﭘﺮوب دي ﻧﻮﻛﻠﻮﺗﻴﺪي و ﺗﺘﺮا ﻧﻮﻛﻠﻮﺗﻴﺪي ﺑﺸﺮح 
 
  ﺑﺎ  ﭘﺮوب ﻫﺎي ﺑﻴﻮﺗﻴﻦ دار     ANDﻫﻴﺒﺮﻳﺪاﺳﻴﻮن  -2-5-2
را  ﺑﻪ ﻳﻚ ﺗﻴﻮپ   8ﺑﺎ ﭘﺮوب ﻫﺎي ﺑﻴﻮﺗﻴﻦ دار ﻣﻮاد  ﺑﻪ ﺷﺮح و ﻣﻴﺰان ﺟﺪول  ANDﺑﺮاي ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن 
ﻣﺤﻠﻮل ﺗﻴﻮب ﻫﺎ را در ﻣﺎﺷﻴﻦ ﺗﺮﻣﺎل ﺳﺎﻳﻜﻠﺮ ﺑﻪ ﻣﺪت ﻳﻚ  ، ANDﺑﺮاي اﺗﺼﺎل ﭘﺮوﺑﻬﺎ ﺑﻪ . ﻣﺨﻠﻮط ﺷﺪ
 .دﻗﻴﻘﻪ  ﺣﺮارت داده ﺷﺪ 21ﺑﻪ ﻣﺪت  02˚cو ﺳﭙﺲ در   59 ˚cدﻗﻴﻘﻪ در
 
  ﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ ﻣﺤﻠﻮل ﭘﺮوب ﺑﻴﻮﺗﻴﻦ دار : 7ﺟﺪول  
  
 sogilo ditolcunarteT sogilo ditolcuniD
    lµ 02 )Mm001( 5ATAG-nitoib    lµ 02 Mm 001(   51AG-nitoib
    lµ 02 )Mm001( 5ACAG-nitoib    lµ 02 )Mm 001(    51TG-nitoib
 lµ 06 O2H lµ 06 o2H
            
  وب ﺑﻴﻮﺗﻴﻦ دار ﺮﺑﺎ ﭘ ت ANDﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ ﻣﺤﻠﻮل ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن  :  8ﺟﺪول 
 lµ 07                              SDS %1.0 , CSS x6
 lµ 52                      )dexifnU ro dexiF( AND
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  lµ 5     xim borp etilietasorcim detalynitoiB
  
   sdaebD آﻣﺎده ﺳﺎزي    -2-5-3
 agemorp ﺳﺎﺧﺖ ﺷﺮﻛﺖ stcudorp noitarapes  citengam  erehpsengaMدر اﻳﻦ ﻣﺮﺣﻠﻪ از ﻣﺤﺼﻮﻟﻲ ﺑﻨﺎم  
  . اﺳﺘﻔﺎده ﺑﻌﻤﻞ آﻣﺪه، اﺳﺘﻔﺎده ﺷﺪ ﻛﻪ درآن از ﺧﺎﺻﻴﺖ آﻫﻦ رﺑﺎﻳﻲ ﺟﻬﺖ ﺟﺪاﺳﺎزي ﻣﻮاد
 TSBTدر ﺳﻪ ﻣﺮﺣﻠﻪ ﺑﺎ ﻣﺤﻠﻮل  sdaebDو ﭘﺮوپ ﻫﺎ اﻧﺠﺎم ﻣﻲ ﺷﻮد  ANDدر ﻓﺎﺻﻠﻪ زﻣﺎﻧﻲ ﻛﻪ ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن 
دي  ﭘﺮوپ ﻫﺎي ﻫﻴﺒﺮﻳﺪ ﺷﺪه ﺑﺎ  ANDآﻣﺎده ﺷﺪه  را ﺑﺎ   sdaebDدر دو ﺗﻴﻮپ ﺳﭙﺲ  . ﺷﺴﺘﺸﻮ و آﻣﺎده ﺷﺪ
  ﺗﺮﻛﻴﺐ ﺷﺪ ﺗﺘﺮا ﻧﻮﻛﻠﻮﺗﻴﺪﻛﻠﻮﺗﻴﺪ و ﻮﻧ
را ﺑﻪ ﻫﺮ ﻳﻚ از ﺗﻴﻮپ ﻫﺎ ﻛﻪ ﺣﺎوي    sdaebDﻣﻴﻜﺮوﻟﻴﺘﺮ از  05و  TBTﻣﻴﻜﺮوﻟﻴﺘﺮ از ﻣﺤﻠﻮل  003ﻣﻘﺪار 
دﻗﻴﻘﻪ در درﺟﻪ ﺣﺮارت اﻃﺎق ﻧﮕﻬﺪاري  01اﺿﺎﻓﻪ ﺷﺪ و  ﺑﻪ ﻣﺪت   ﺑﻮدﻧﺪﻏﻴﺮﻓﻴﻜﺲ  ANDﻣﻴﻜﺮوﻟﻴﺘﺮ  001
 ﺎت ﻛﻪ ﺑﻪ ﻗﻄﻌ sdaebDﺗﺎ داﻧﻪ ﻫﺎي  ﺷﺘﻪ ﺷﺪﺳﭙﺲ ﺗﻴﻮپ را روي آﻫﻦ رﺑﺎ ﮔﺬا.  ﺷﺪ ﺗﺎ ﺧﻮب ﻣﺨﻠﻮط ﺷﻮﻧﺪ
ﺳﻪ در اداﻣﻪ رﺳﻮب . ﺟﺪا ﺷﻮﻧﺪ و ﻣﺤﻠﻮل آﻧﺮا ﺧﺎرج ﻣﻲ ﻛﻨﻴﻢﻏﻨﻲ ﺷﺪه ﻣﺘﺼﻞ ﺷﺪه از ﻣﺤﻠﻮل  AND 
ﻗﺮار داده  روي آﻫﻦ رﺑﺎ  ﺗﻴﻮپ TBT ﺑﺪﻳﻦ ﺗﺮﺗﻴﺐ ﻛﻪ ﭘﺲ از اﻓﺰودن ﻣﺤﻠﻮل. ﺷﺴﺘﺸﻮ ﺷﺪ  TBTﻣﺮﺗﺒﻪ ﺑﺎ 
ﺮوﻟﻴﺘﺮ ﻣﺤﻠﻮل ﻣﻴﻜ 004ﺑﺎ ﺳﻪ  ﻣﺮﺗﺒﻪ دﻳﮕﺮ در اداﻣﻪ ﺷﺴﺘﺸﻮ . ﻣﺤﻠﻮل داﺧﻞ ﺗﻴﻮپ ﺑﺎ ﭘﻴﭙﺖ ﺧﺎرج ﺷﺪ ﺷﺪ و 
 .ﺷﺪ و ﺑﻮﺳﻴﻠﻪ آﻫﻦ رﺑﺎ ﺟﺪاﺳﺎزي ﺷﺪﺗﻜﺮار   TSBT
در ﺗﻤﺎم . اﻧﺠﺎم ﺷﺪ ﻣﺮﺗﺒﻪ  3  SDS %1.0 ,CSS X2.0ﻣﺤﻠﻮل از ﻣﻴﻜﺮوﻟﻴﺘﺮ  004ﺷﺴﺘﺸﻮ را ﺑﺎ ﻫﻤﭽﻨﻴﻦ 
  .ﻧﮕﻬﺪاري ﻣﻲ ﻛﻨﻴﻢ  ﺳﺎزي ﺷﺪه را ﺟﻬﺖ ﻛﻨﺘﺮل ﻣﺮاﺣﻞ ﺷﺴﺘﺸﻮﻣﺮاﺣﻞ ﺷﺴﺘﺸﻮ ﻣﺤﻠﻮل ﺟﺪا
 ﺑﻪ ﺗﻴﻮپ ﻫﺎ  اﺿﺎﻓﻪ ﻣﻲ ﻛﻨﻴﻢ و ﺑﻪ آراﻣﻲ ﺗﻜﺎن ﻣﻲ دﻫﻴﻢ ELTل ﻣﻴﻜﺮوﻟﻴﺘﺮ از ﻣﺤﻠﻮ 001در آﺧﺮﻳﻦ ﻣﺮﺣﻠﻪ  
ﺳﭙﺲ ﺑﻪ روي . دﻗﻴﻘﻪ ﺣﺮارت ﻣﻲ دﻫﻴﻢ  5ﺑﻪ ﻣﺪت  59 ˚cدر ﻣﺎﺷﻴﻦ ﺗﺮﻣﺎل ﺳﺎﻳﻜﻠﺮ ﺑﺎ ﺣﺮارت و ﺗﻴﻮپ را
روي آﻫﻦ رﺑﺎ ﻣﻲ ﮔﺬارﻳﻢ ﻣﺤﻠﻮل آن ﻫﺎ را ﺟﺪا و ﻧﮕﻬﺪاري ﻣﻲ ﻛﻨﻴﻢ و    ﻣﺠﺪداً. ﻳﺦ اﻧﺘﻘﺎل ﻣﻲ دﻫﻴﻢ
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اﺳﺖ ﻛﻪ ﺑﺮاي (  dloG) ﻏﻨﻲ ﺷﺪه و ﻣﺤﺼﻮل ﻧﻬﺎﻳﻲ  ANDاﻳﻦ ﻣﺤﻠﻮل ﻫﺎ .رﺳﻮب را ﺑﻴﺮون ﻣﻲ رﻳﺰﻳﻢ 
  . ﻛﻠﻮن ﻛﺮدن ﻣﻮرد اﺳﺘﻔﺎده ﺧﻮاﻫﺪ ﺑﻮد
ﻣﺤﻠﻮﻟﻬﺎي  ،ﻣﻮرد ﻧﻈﺮ  ANDﻣﺮاﺣﻞ ﺷﺴﺘﺸﻮ و ﻋﺪم ﺷﺴﺘﺸﻮ ﺻﺤﺖ  ﻴﻨﮓ ﺑﺮاي ﻛﻨﺘﺮلﻗﺒﻞ از اﺟﺮا ﻛﻠﻮﻧ
ﻏﻨﻲ ﻫﺎي  AND  ﺑﺎ آب ﻣﻘﻄﺮ و  RCPﺑﺮاي ﻣﻘﺎﻳﺴﻪ ، ﺷﺪ  RCP  ﻧﮕﻬﺪاري ﺷﺪه از ﻣﺮاﺣﻞ ﻣﺨﺘﻠﻒ ﺷﺴﺘﺸﻮ 
  .ﺑﻮد  8ﺟﺪول ﺑﻪ ﺷﺮح  ﻧﻮع وﻣﻘﺪار ﻣﻮاد اﺳﺘﻔﺎده ﺷﺪه در واﻛﻨﺶ زﻧﺠﻴﺮه اي ﭘﻠﻴﻤﺮاز. ﻧﻴﺰ اﻧﺠﺎم ﺷﺪﺷﺪه  
ﺑﻪ ﻣﺪت   27˚cﺛﺎﻧﻴﻪ،  54ﺑﻪ ﻣﺪت   06˚cﺛﺎﻧﻴﻪ،  54ﺑﻪ ﻣﺪت  49 ˚c :ﺳﻴﻜﻞ  04:ﺷﺎﻣﻞ  RCPﺑﺮﻧﺎﻣﻪ ﺣﺮارﺗﻲ 
ران ﺷﺪ و  001  pbﺑﺎ ﻧﺸﺎﻧﮕﺮ%  1/4روي ژل آﮔﺎرز  RCPﻣﺤﺼﻮل . ﺑﻮد  4 ˚cﺛﺎﻧﻴﻪ  ﻧﮕﻬﺪاري در  54
در ﻣﺤﻠﻮل ﻏﻨﻲ ﺷﺪه دي ﻧﻜﻠﻮﺗﻴﺪ و AND ﻣﻴﺰان ﻏﻠﻈﺖ . ﻫﻤﭽﻨﻴﻦ ﺗﻮﺳﻂ ﻓﻠﻮﻣﺘﺮ اﻧﺪازه ﮔﻴﺮي ﺷﺪ
  .ﺑﻮد 71و  12 lm/gnﺗﺘﺮاﻧﻮﻛﻠﻮﺗﻴﺪ ﺑﻪ ﺗﺮﺗﻴﺐ 
  
   ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﻏﻨﻲ ﺷﺪه AND ﺑﺎ   RCP واﻛﻨﺶﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ :  8ﺟﺪول 
  lµ2       )arteT ro iD dloG( AND
  lµ 52                          enegbA X2
 lµ 5.2                     drawrof  XNS
 lµ5.2                      esrever  XNS
 l µ81                                  retaW
ﻴﺖ ﻃﺒﻖ دﺳﺘﻮر اﻟﻌﻤﻞ ﻛ noitacifirup RCP kciuq aiQﻛﻪ ﻣﻨﺎﺳﺐ ﺑﻮد، ﺑﻮﺳﻴﻠﻪ ﻛﻴﺖ  RCPﻣﺤﺼﻮﻻت 
  . ﺷﺴﺘﺸﻮ ﺷﺪ
  ﻴﻨﮓﻛﻠﻮﻧ -2-6
  .ﺑﻪ ﭘﻼﺳﻤﻴﺪ و اﻧﺘﻘﺎل ﭘﻼﺳﻤﻴﺪ ﺑﻪ ﺑﺎﻛﺘﺮي ﺑﻮد ANDاﻧﺘﻘﺎل ﻣﺮﺣﻠﻪ ﻛﻠﻮﻧﻴﻨﮓ ﺷﺎﻣﻞ دو 
  
  ( T noitagil rotceV)   اﻧﺘﻘﺎل ﺑﻪ ﭘﻼﺳﻤﻴﺪ  -2-6-1
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وﻛﺘﻮر ﺑﻪ  3: 1از ﻧﺴﺒﺖ  . اﺳﺖ اﺳﺘﻔﺎده ﺷﺪ91CUp آن  rotcevﻛﻪ   agemorPﺷﺮﻛﺖ  T-MEGPاز ﻛﻴﺖ    
ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  ﻏﻨﻲ ﺷﺪه دي و ﺗﺘﺮاﻧﻮﻛﻠﻮﺗﻴﺪ ANDﺗﻬﻴﻪ ﺷﺪه از  RCPاز ﻣﺤﺼﻮل  .  اﺳﺘﻔﺎده ﺷﺪ AND
ﺳﭙﺲ ﻃﺒﻖ دﺳﺘﻮر اﻟﻌﻤﻞ ﻛﻴﺖ در ﻃﻮل ﺷﺐ در . اﺳﺘﻔﺎده ﺷﺪ 9ﺟﺪول ﺑﺮاي اﻧﺘﻘﺎل ﺑﻪ ﭘﻼﺳﻤﻴﺪ ﺑﻪ ﺷﺮح 
  .  ﮔﺬاﺷﺘﻪ ﺷﺪ ﺗﺎ اﻧﺘﻘﺎل ﺻﻮرت ﭘﺬﻳﺮد  4˚cﻳﺨﭽﺎل 
  
   ﺑﻪ ﭘﻼﺳﻤﻴﺪاﻧﺘﻘﺎل  ﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ واﻛﻨﺶ:  9ﺟﺪول 
  lµ5              reffub noitagil x2
 lµ1         )lm/gn 05( rotcev -T
  lµ3                                AND
 lµ1                           esagil 4T
    lµ01                                          
  
        noitamrofsnart lairetcaB: اﻧﺘﻘﺎل ﺑﻪ ﺑﺎﻛﺘﺮي -2-6-2
ﺑﻜﺎر ﺑﺮده  و از ﺷﻮك ﺣﺮارﺗﻲ ﺑﺮاي اﻧﺘﻘﺎل اﺳﺘﻔﺎده  ά5hDﺑﻪ ﻧﺎم   negortivnIﺷﺮﻛﺖ iloc.E در اﻳﻦ ﻣﺮﺣﻠﻪ
 , ATDE Mm1.0( x1 ELTﻣﺤﻠﻮل  09 lµﺑﻮد،  ﻣﻘﺪار  rotcevدر  AND  lµ01 ﺑﻪ ﻫﺮ ﺗﻴﻮپ ﻛﻪ داراي. ﺷﺪ
ﻟﻴﺘﺮي روي ﻳﺦ اﻧﺘﻘﺎل  ﻣﻴﻠﻲ 1/5 ﻴﻮپﻣﻴﻜﺮوﻟﻴﺘﺮ از ﻣﺤﻠﻮل ﺑﺎﻻ را ﺑﻪ ﻳﻚ ﺗ 5ﺳﭙﺲ .  اﺿﺎﻓﻪ ﺷﺪ )0.8=hp
 03اﺿﺎﻓﻪ ﮔﺮدﻳﺪ و ﺑﻪ ﻣﺪت  )lleC tnetepmoC ά5hD(ﻣﻴﻜﺮوﻟﻴﺘﺮ از ﺳﻠﻮل ﺑﺎﻛﺘﺮي  001داده ﺷﺪ و ﺑﻪ آن 
.  ﺳﭙﺲ ﺑﺎ اﺳﺘﻔﺎده از ﺷﻮك ﺣﺮارﺗﻲ ، وﻛﺘﻮر وارد ﺳﻠﻮل ﺑﺎﻛﺘﺮي  ﺷﺪ. دﻗﻴﻘﻪ روي ﻳﺦ ﻧﮕﻬﺪاري ﺷﺪ
در ﻳﻚ اﻧﻜﻮﺑﺎﺗﻮر ﺑﺎ ﺟﺮﻳﺎن آب ﮔﺮم اﻧﺠﺎم   ﺑﻮد ﻛﻪ 24  ˚cﺛﺎﻧﻴﻪ در ﺣﺮارت  54ﺷﻮك ﺣﺮارﺗﻲ ﺑﻤﺪت 
ﭘﺲ از دو .ﺛﺎﻧﻴﻪ ﻧﮕﻪ داﺷﺘﻪ و ﺑﻼﻓﺎﺻﻠﻪ ﺑﻪ روي ﻳﺦ اﻧﺘﻘﺎل داده ﺷﺪ  54ﺗﻴﻮپ ﻫﺎ  در اﻧﻜﻮﺑﺎﺗﻮر ﺑﺮاي . ﺷﺪ
ﻛﻪ داراي ﺣﺮﻛﺖ  73˚cﺑﻪ ﻫﺮ ﺗﻴﻮپ اﺿﺎﻓﻪ ﺷﺪ و داﺧﻞ اﻧﻜﻮﺑﺎﺗﻮر  cosاز ﻣﺤﻠﻮل ﻏﺬاﻳﻲ   009 lµ دﻗﻴﻘﻪ 
  . ﺑﻪ ﻣﺪت ﻳﻚ ﺳﺎﻋﺖ ﮔﺬاﺷﺘﻪ ﺷﺪ ﺗﺎ ﺑﺎﻛﺘﺮي رﺷﺪ ﻛﻨﺪ ﺑﻮد ، 522mpr ﺑﺎ ﺳﺮﻋﺖ ( rekahs)
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. در ﻛﻨﺎر ﺷﻌﻠﻪ اﺿﺎﻓﻪ و در ﺳﻄﺢ آن ﭘﺨﺶ ﺷﺪ legXﻣﻴﻜﺮوﻟﻴﺘﺮ  04در اﻳﻦ ﻓﺎﺻﻠﻪ ﺑﻪ ﭘﺘﺮي دﻳﺶ ﻫﺎ ﻣﻘﺪار 
ﻣﻴﻜﺮوﻟﻴﺘﺮ از ﻣﺤﻠﻮل ﺣﺎوي ﺑﺎﻛﺘﺮي را اﻧﺘﻘﺎل داده  در ﺳﻄﺢ آن در  002ﭘﺲ از ﻳﻚ ﺳﺎﻋﺖ ﺑﻪ ﻫﺮ ﭘﻄﺮي 
. ﮔﺬاﺷﺘﻪ ﺗﺎ ﺑﺎﻛﺘﺮي ﻫﺎ رﺷﺪ ﻛﻨﻨﺪ  73 c˚ﺗﺎ روز ﺑﻌﺪ در اﻧﻜﻮﺑﺎﺗﻮر  ﭘﺘﺮي دﻳﺶ ﻫﺎ. ﻛﻨﺎر ﺷﻌﻠﻪ ﭘﺨﺶ ﺷﺪ 
  ( .در ﺿﻤﻴﻤﻪ آورده ﺷﺪه اﺳﺖ nilicipmA+BLروش آﻣﺎده ﺳﺎزي ﭘﻄﺮي دﻳﺶ )
  
  :ﻛﻨﺘﺮل ورود ﭘﻼﺳﻤﻴﺪ ﺑﻪ ﺑﺎﻛﺘﺮي  -2-6-3 
ﺑﺮاي اﻳﻦ ﻣﻨﻈﻮر از ﭘﻄﺮي . ﺷﺪ RCPﺑﺮاي ﻛﻨﺘﺮل ورود ﭘﻼﺳﻤﻴﺪ ﺑﻪ ﺑﺎﻛﺘﺮي ﺗﻌﺪادي از ﻛﻠﻨﻲ ﻫﺎي ﺳﻔﻴﺪ 
دو ﻛﻠﻨﻲ ﺳﻔﻴﺪ ﺑﺎ  ﺧﻼل دﻧﺪان اﺳﺘﺮﻳﻞ  arteTﺳﻪ ﻛﻠﻨﻲ ﺳﻔﻴﺪ و از ﭘﻄﺮي دﻳﺶ ﻫﺎي  iDﻳﺶ ﻫﺎي ﻣﺨﺘﻠﻒ د
 2ﺳﭙﺲ ﺗﻴﻮپ ﻫﺎ را ﺑﻪ ﻣﺪت . ﻣﻴﻠﻲ ﻟﻴﺘﺮي ﺣﺎوي آب ﻣﻘﻄﺮ ﻣﻨﺘﻘﻞ ﺷﺪﻧﺪ 1/5ﺑﺮداﺷﺘﻪ و ﺑﻪ داﺧﻞ ﺗﻴﻮپ 
 ﺤﻠﻮل ﻣﺳﭙﺲ . آﻧﻬﺎ ﺧﺎرج ﺷﺪ ANDﻗﺮار داده ﺗﺎ ( روي ﻫﻴﺘﺮ ﺑﺮﻗﻲ )دﻗﻴﻘﻪ در داﺧﻞ آب در ﺣﺎل ﺟﻮش 
 54ﺑﻪ ﻣﺪت   27˚cﺛﺎﻧﻴﻪ ،  54ﺑﻤﺪت   06˚cﺛﺎﻧﻴﻪ ،  54ﺑﻪ ﻣﺪت  49˚c: ﺳﻴﻜﻞ  04ﺑﺎ ﺑﺮﻧﺎﻣﻪ ﺣﺮارﺗﻲ    RCP
ﺑﻪ ﺷﺮح  ﻧﻮع وﻣﻘﺪار ﻣﻮاد اﺳﺘﻔﺎده ﺷﺪه در واﻛﻨﺶ زﻧﺠﻴﺮه اي ﭘﻠﻴﻤﺮاز. اﻧﺠﺎم ﺷﺪ 4 ˚cﺛﺎﻧﻴﻪ، ﻧﮕﻬﺪاري در
ﻧﺪﻫﺎ روي ژل اﺟﺮاء درﺳﺖ وﺟﻮد ﺑﺎ( .  1ﻋﻜﺲ ) ران ﺷﺪ % 1/4روي ژل   RCPﻣﺤﺼﻮل . ﺑﻮد 01ﺟﺪول 
  .را ﺗﺎﻳﻴﺪ ﻧﻤﻮد  noitagiL
  
    RCPﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ واﻛﻨﺶ :  01ﺟﺪول 
                              51                                      retaW
                        52                         xim retsam x2
                        5                         )F.XNS( remirP
  5                                          AND
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  ﺗﺼﻮﻳﺮ ژل آﮔﺎروز ﻛﻨﺘﺮل ﺑﺴﺘﻦ ﭘﻼﺳﻤﻴﺪ ﺑﻪ ﺑﺎﻛﺘﺮي:  1ﻋﻜﺲ 
 ،11اﻟﻲ 7،ﻛﻠﻨﻲ ﻫﺎي ﭘﺎروﭘﻮزه آﻣﺮﻳﻜﺎﻳﻲ ؛  ﺳﺘﻮن ﻫﺎي   6اﻟﻲ 2، ﺳﺘﻮن ﻫﺎي 001 pb، ﻧﺸﺎﻧﮕﺮ  1ﺳﺘﻮن 
  .آب   11ﻛﻠﻨﻲ ﻫﺎي ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان؛  ﺳﺘﻮن 
  
  ( noitazidirbyH ynoloC) ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن   -2-7
ﻣﺤﻠﻮل  001cc ﺑﻪ  ﺮاي ﻛﺸﺖﺑ. ﻛﻠﻨﻲ ﻫﺎي داراي ﭘﻼﺳﻤﻴﺪ ﻛﻪ ﺑﻪ رﻧﮓ ﺳﻔﻴﺪ ﻫﺴﺘﻨﺪ ﺟﺪا و ﻛﺸﺖ ﺷﺪﻧﺪ
ﻪ ﻫﺮ از آن را ﺑ  041 lµﻣﺤﻠﻮل آﻣﭙﻲ ﺳﻴﻠﻴﻦ اﺿﺎﻓﻪ ﺷﺪ و ﺳﭙﺲ ﻣﻘﺪار   ﻣﻴﻜﺮو ﻟﻴﺘﺮ 002ﻣﻘﺪار  torb BL
ﺑﺎ ﻫﺮ ﺧﻼل دﻧﺪان ﻳﻚ . اﺿﺎﻓﻪ ﺷﺪ( ﭼﺎﻫﻚ 8×21)ﻣﻴﻠﻲ ﻟﻴﺘﺮي  01ﻛﺪام از ﭼﺎﻫﻚ ﻫﺎي ﭘﻠﻴﺖ ﻓﺎﻟﻜﻮن 
ﺑﺮاي ﺗﻜﺜﻴﺮ ﻛﻠﻨﻲ ﻫﺎ ﭘﻠﻴﺖ را در ﻃﻮل ﺷﺐ در . ﻛﻠﻨﻲ ﺳﻔﻴﺪ ﺑﻪ داﺧﻞ ﻳﻚ ﭼﺎﻫﻚ اﻧﺘﻘﺎل داده ﺷﺪ
  . ﮔﺬاﺷﺘﻪ ﺷﺪ  83 ˚cاﻧﻜﻮﺑﺎﺗﻮر
ي ﻧﮕﻬﺪاري دراز ﻣﺪت ﭘﻠﻴﺖ ﻫﺎي اﺿﺎﻓﻪ ﺷﺪ و ﺑﺮا% 05ﻛﻠﻴﺴﺮول  06lµروز ﺑﻌﺪ ﺑﻪ ﻫﺮ ﭼﺎﻫﻚ ﻣﻘﺪار 
ﺑﺮاي  (noitazidirbyH retliF  )ﻓﻴﻠﺘﺮﻫﻴﺒﺮﻳﺪاﺳﻴﻮن از روش. ﻗﺮار داده ﺷﺪﻧﺪ -08 ˚cﻓﺎﻟﻜﻮن در ﻓﺮﻳﺰر
ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻛﻠﻨﻲ ﻫﺎﻳﻲ ﻛﻪ ﻣﺤﺘﻮي ﺗﻮاﻟﻲ ﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ﺑﻮدﻧﺪ  اﺳﺘﻔﺎده 
  :ﺷﺎﻣﻞ ﻣﺮاﺣﻞ زﻳﺮ ﺑﻮد   ﻛﻪ. ﺷﺪ
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   : ﻓﻴﻠﺘﺮ  يآﻣﺎده ﺳﺎز  -2-7-1
ﻣﻲ ﺑﺎﺷﺪ ﺑﺮاي رﺷﺪ ﺑﺎﻛﺘﺮي ﻫﺎ ( ﻣﻴﻜﺮون 0/54)ﻛﻪ داراي ﺳﻮراﺧﻬﺎي رﻳﺰ وﻳﮋه ﺗﺮاوا از ﻛﺎﻏﺬ ﻓﻴﻠﺘﺮ 
ﻣﻮاد ﻏﺬاﻳﻲ و آﻣﭙﻲ ﺳﻴﻠﻴﻦ از ﺳﻮراﺧﻬﺎي ﻓﻴﻠﺘﺮ ﻋﺒﻮر ﻛﺮده و در اﺧﺘﻴﺎر ﺑﺎﻛﺘﺮي ﺑﺮاي رﺷﺪ . اﺳﺘﻔﺎده ﺷﺪ
  . ﻗﺮار ﻣﻲ ﮔﻴﺮد
ﻓﻴﻠﺘﺮ ﺑﻪ اﻧﺪازه ﻗﻮﻃﻲ ﻫﺎ ﺑﺮﻳﺪه و . ﺘﻔﺎده ﺷﺪﺑﺎ آﻣﭙﻲ ﺳﻴﻠﻴﻦ ﺑﻌﻨﻮان ﻣﺤﻴﻂ ﻛﺸﺖ اﺳ raga BLاز ﻣﺤﻠﻮل 
  .ﺑﻮﺳﻴﻠﻪ ﭘﻨﺲ داﺧﻞ ﻗﻮﻃﻲ روي ﻣﺤﻴﻂ ﻛﺸﺖ ﺟﺎﻣﺪ ﺷﺪه ﮔﺬاﺷﺘﻪ ﺷﺪ 
  
  (  refsnarT ynoloC )اﻧﺘﻘﺎل ﻛﻠﻨﻲ  -2-7-2
ﺑﺮاي اﻧﺘﻘﺎل ﻛﻠﻨﻲ ( ﺑﻪ ﺗﻌﺪاد ﭼﺎﻫﻚ ﻫﺎي ﭘﻠﻴﺖ ﻓﺎﻟﻜﻮن ) ﻣﻴﻠﻪ دارد  8×21از ﻳﻚ اﻧﺘﻘﺎل دﻫﻨﺪه ﻛﻪ ﺗﻌﺪاد 
ﻗﺮار ﮔﺮﻓﺖ ﺗﺎ ﺑﺎﻛﺘﺮي  73 ˚cﻗﻮﻃﻲ ﻫﺎ در ﻃﻮل ﺷﺐ در اﻧﻜﻮﺑﺎﺗﻮر. ﺘﺮ اﺳﺘﻔﺎده ﺷﺪﻫﺎ از ﭘﻠﻴﺖ ﻓﺎﻟﻜﻮن ﺑﻪ ﻓﻴﻠ
  . ﻫﺎ رﺷﺪ ﻛﻨﻨﺪ
  
  (  sisyL ynoloC )ﻟﻴﺰ ﻛﺮدن ﻛﻠﻨﻲ    -2-7-3
اﺑﺘﺪا . ﺑﺎﻛﺘﺮي ﻫﺎﻳﻲ ﻛﻪ روي ﻓﻴﻠﺘﺮ رﺷﺪ ﻛﺮده اﻧﺪ ﻣﺮاﺣﻞ زﻳﺮ را اﻧﺠﺎم ﺷﺪ ANDﺑﺮاي واﺳﺮﺷﺘﻪ ﻛﺮدن 
ﺳﭙﺲ . ﻫﻀﻢ ﺷﺪ SDSﭙﻴﺪ اﺳﺖ ﺑﻮﺳﻴﻠﻪ ﻣﺤﻠﻮل دﻳﺘﺮﺟﻨﺖ را ﻛﻪ از ﺟﻨﺲ ﻟﻴ( enarbmem )ﭘﻮﺳﺘﻪ ﺑﺎﻛﺘﺮي 
 ( )31=HPدر ﻣﺤﻠﻮل ﻫﻴﺪروﻛﺴﻴﺪ  از ﻃﺮﻳﻖ ﺷﻴﻤﻴﺎﻳﻲ( gnirutaned)دو رﺷﺘﻪ اي  ANDواﺳﺮﺷﺘﻪ ﻛﺮدن 
ي ﻏﻠﻈﺖ را ﺑﺮا  CSS ﺧﻨﺜﻲ ﺷﺪ و در ﻣﺤﻠﻮل ﻧﻤﻜﻲ  HP(  gnizilartuen) در ﻣﺤﻠﻮل ﺧﻨﺜﻲ ﺳﺎزي .اﻧﺠﺎم ﺷﺪ
  .ﻣﺮﺣﻠﻪ ﻫﻴﺒﺮﻳﺪﻳﺰاﺳﻴﻮن آﻣﺎده ﺷﺪ 
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  (noitazidirbyH-erp ynoloC)اوﻟﻴﻪ   ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن -2-7 -4
ﻣﻲ (  nevo noitazidirbyH)  ﭘﺲ از ﺧﺸﻚ ﺷﺪن ﻓﻴﻠﺘﺮﻫﺎ، آﻧﻬﺎ را داﺧﻞ ﻟﻮﻟﻪ دﺳﺘﮕﺎه آون ﻫﻴﺒﺮﻳﺪﻳﺰاﺳﻴﻮن
ﻣﻴﻠﻲ ﻟﻴﺘﺮ از ﻣﺤﻠﻮل ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن را  01ﮔﺬارﻳﻢ  درﻫﺮ ﻟﻮﻟﻪ ﭼﻬﺎر ﻓﻴﻠﺮ را ﻗﺮار ﻣﻲ دﻫﻴﻢ و ﺑﺮاي ﻫﺮ ﻓﻴﻠﺘﺮ 
روي دﺳﺘﮕﺎه ﻣﻲ ﮔﺬارﻳﻢ  84 ˚cﺳﺎﻋﺖ ﺑﺎ دﻣﺎي 2ﺑﻪ ﻣﺪت . ﺮده اﻳﻢ داﺧﻞ ﻟﻮﻟﻪ ﻣﻲ رﻳﺰﻳﻢﻛﻪ ﻗﺒﻼً آﻣﺎده ﻛ
  .روش ﺗﻬﻴﻪ ﻣﺤﻠﻮل ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن در ﺿﻤﻴﻤﻪ آورده ﺷﺪه اﺳﺖ . 
  
  ( noitcaeR esaniK)  esanaiKواﻛﻨﺶ  -2-7-5 
ﭘﻠﻲ  ﻠﻮلﺑﺮاي ﻧﺸﺎﻧﺪار ﻛﺮدن ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﻛﻠﻨﻲ ﻫﺎ اﺳﺘﻔﺎده ﺷﺪ ﻛﻪ ﺑﺎ ﺗﻬﻴﻪ ﻣﺤ  P23از ﻓﺴﻔﺮ اﻳﺰوﺗﻮپ 
را ﺑﺎ ﻫﻢ  11ﺟﺪول ﺑﺮاي ﺗﻬﻴﻪ  اﻳﻦ ﻣﺤﻠﻮل ﻣﻮاد ﺑﻪ ﺷﺮح و ﻣﻴﺰان . . اﻧﺠﺎم ﺷﺪ(  esanaik ylop  )ﻛﻴﻨﺎز
دﻗﻴﻘﻪ  2ﺑﺮاي  09˚cدﻗﻴﻘﻪ و  03ﺑﻪ ﻣﺪت  73 ˚cﻣﺨﻠﻮط ﻛﺮده ﺳﭙﺲ در ﺗﺮﻣﺎل ﺳﺎﻳﻜﻠﺮ ﺑﺎ ﺑﺎ ﺑﺮﻧﺎﻣﻪ ﺣﺮارﺗﻲ
  .ﻗﺮار داده ﺷﺪ 
  
  ﻨﺎزﺗﺮﻛﻴﺒﺎت و ﻣﻴﺰان ﻣﻮاد ﻣﺘﺸﻜﻠﻪ واﻛﻨﺶ  ﻛﻴ:  11ﺟﺪول 
  01)AG( ogilO  lµ 5.0
  01)TG(ogilO  lµ 5.0
  5)ATAG(ogilO  lµ 5.0
  5)ATAC(ogilO  lµ 5.0
  retaW  lµ 2.0
  esaniK editoelcuN yloP  lµ 2.0
  )X01( reffuB KNP  lµ 05.0
  PTA P23  lµ  1.2
   ﻧﻬﺎﻳﻲ ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن -2-7-6
را   esanaiK yloPﻣﺤﻠﻮل . ﻮن ﻣﻲ ﺷﻮﻳﻢﺳﺎﻋﺖ ﭘﻴﺶ ﻫﻴﺒﺮﻳﺪﻳﺰاﺳﻴﻮن وارد ﻣﺮﺣﻠﻪ ﻫﻴﺒﺮﻳﺪاﺳﻴ 2ﺑﻌﺪ از ﻃﻲ 
ﻣﻴﻠﻲ ﻟﻴﺘﺮ ﻣﺤﻠﻮل ﻫﻴﺒﺮﻳﺪﻳﺰاﺳﻴﻮن ﻣﺨﻠﻮط ﻣﻲ ﻛﻨﻴﻢ و داﺧﻞ ﻟﻮﻟﻪ ﻫﺎي آون  01ﻛﻪ آﻣﺎده ﺷﺪه را ﺑﺎ 
  . اﻧﺠﺎم ﺷﻮد P23 ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن ﻣﻲ رﻳﺰﻳﻢ و در ﻃﻮل ﺷﺐ ﻣﻲ ﮔﺬارﻳﻢ ﺗﺎ ﻓﻌﺎﻟﻴﺖ ﺟﺎﺑﺠﺎﻳﻲ و اﻧﺘﻘﺎل
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  ﺷﺴﺘﺸﻮ ﻓﻴﻠﺘﺮ ﻫﺎ-2-7 -7
دﺳﺘﻮراﻟﻌﻤﻞ ﺳﺎﺧﺖ ﻣﺤﻠﻮل . ﺷﺴﺘﺸﻮ ﺷﺪ  83 ˚cﻲ ﻓﻴﻠﺘﺮ ﻫﺎ در ﺣﺮارت اﺿﺎﻓ borp( )ﺑﺮاي ﺣﺬف ﭘﺮوب 
  .در ﺿﻤﻴﻤﻪ آورده ﺷﺪه )snoituluos hsaW(  ﻫﺎي ﺷﺴﺘﺸﻮ 
ﻣﺤﻠﻮل ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن ﻟﻮﻟﻪ ﻫﺎ را  درون ﻇﺮف . ﻟﻮﻟﻪ ﻫﺎي دﺳﺘﮕﺎه آون ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن را ﺧﺎرج ﻣﻲ ﻛﻨﻴﻢ 
ﻫﺎ را  ﺑﻪ وﺳﻴﻠﻪ ﻣﺤﻠﻮل ﺷﺴﺘﺸﻮ  ﻣﺨﺼﻮص ﻧﮕﻬﺪاري ﻣﺤﻠﻮل ﻫﺎي  رادﻳﻮاﻛﺘﻴﻮ ﺗﺨﻠﻴﻪ ﻣﻲ ﻛﻨﻴﻢ ﺳﭙﺲ ﻟﻮﻟﻪ
ﺗﻨﻈﻴﻢ  83 ˚cﺣﺮارت دﺳﺘﮕﺎه را روي.اول ﺗﺎ ﻧﻴﻤﻪ ﭘﺮ ﻣﻲ ﻛﻨﻴﻢ و  داﺧﻞ دﺳﺘﮕﺎه ﻫﻴﺒﺮﻳﺪاﺳﻴﻦ ﻣﻲ ﮔﺬارﻳﻢ
دﻗﻴﻘﻪ  51دﻗﻴﻘﻪ ﻣﺤﻠﻮل را ﺗﺨﻠﻴﻪ و ﺑﺎ ﻣﺤﻠﻮل ﺷﺴﺘﺸﻮي اول ﻣﺠﺪدا  ﭘﺮ ﻣﻲ ﻛﻨﻴﻢ و  51ﺑﻌﺪ از . ﻣﻲ ﻛﻨﻴﻢ
ﻴﺒﺮﻳﺪاﺳﻴﻮن ﺧﺎرج     ﻣﻲ ﻛﻨﻴﻢ و داﺧﻞ ﻳﻚ ﻇﺮف ﺳﭙﺲ ﻓﻴﻠﺘﺮ ﻫﺎ را  از ﻟﻮﻟﻪ ﻫ. دﻳﮕﺮ ﺷﺴﺘﺸﻮ ﻣﻲ دﻫﻴﻢ
درون آن رﻳﺨﺘﻪ ﺷﺪه ، ﻗﺮار ﻣﻲ دﻫﻴﻢ و  ﺑﻪ ﻣﺪت ﻳﻚ  2ﭘﻼﺳﺘﻴﻜﻲ ﻛﻪ ﺣﺪودا ﻳﻚ ﻟﻴﺘﺮ از  ﻣﺤﻠﻮل ﺷﻤﺎره 
رﻳﻢ ﺗﺎ ﺷﺴﺘﺸﻮي ﻧﻬﺎﻳﻲ  اﻧﺠﺎم اﺳﺖ ﻣﻲ ﮔﺬا ) rekahS (  ﻛﻪ داراي ﺣﺮﻛﺖ 83 ˚cﺳﺎﻋﺖ داﺧﻞ اﻧﻜﻮﺑﺎﺗﻮر
  .  ﺷﻮد 
ز ﻇﺮف ﭘﻼﺳﺘﻴﻜﻲ ﺧﺎرج ﻣﻲ ﻛﻨﻴﻢ و ﭘﺲ از ﺷﺴﺘﺸﻮ ﺑﺎ آب ﻣﻘﻄﺮ روي ﺑﻌﺪ از ﻳﻚ ﺳﺎﻋﺖ  ﻓﻴﻠﺘﺮ ﻫﺎ راا
ﺑﺎ دﺳﺘﮕﺎه ﺷﻤﺎرﺷﮕﺮ . ﺳﺎﻋﺖ ﮔﺬاﺷﺘﻴﻢ ﺗﺎ ﻛﺎﻣﻼ ًﺧﺸﻚ ﺷﺪ 3ﻛﺎﻏﺬ ﺧﺸﻚ ﻛﻦ داﺧﻞ اﻧﻜﻮﺑﺎﺗﻮر  ﺑﻪ ﻣﺪت 
  .  ﮔﺎﻳﮕﺮ ﻣﻴﺰان رادﻳﻮاﻛﺘﻴﻮ ﻓﻴﻠﺘﺮﻫﺎ اﻧﺪازه ﮔﻴﺮي و ﺛﺒﺖ ﺷﺪ
ژي داﺧﻞ ﻗﺎب ﻋﻜﺲ رادﻳﻮﻟﻮژي ﻓﻴﻠﺘﺮ ﻫﺎ را روي ﻳﻚ ﻛﺎﻏﺬ ﺧﺸﻚ ﻛﻦ ﭼﺴﺒﺎﻧﺪه  و روي ﻓﻴﻠﻢ رادﻳﻮﻟﻮ
. ﺳﺎﻋﺖ ﺑﺎ ﻗﺮار دادن در ﻣﺤﻠﻮل ﻫﺎي وﻳﮋه ﻇﻬﻮر ﻇﺎﻫﺮ ﺷﺪ 01-42ﻓﻴﻠﻢ رادﻳﻮﻟﻮژي ﭘﺲ از . ﻗﺮار داده ﺷﺪ 
ﭘﺲ از ﻇﻬﻮر ﻛﻠﻨﻲ ﻫﺎﻳﻲ ﻛﻪ داراي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺑﻮدﻧﺪ ﺑﻮاﺳﻄﻪ اﺛﺮ اﺷﻌﻪ رادﻳﻮاﻛﺘﻴﻮ روي ﻓﻴﻠﻢ ﺑﺼﻮرت 
 51ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺛﺒﺖ و در ﺗﻴﻮﭘﻬﺎي ﻓﺎﻟﻜﻮن ﻛﻠﻨﻲ ﻫﺎي داراي ﺗﻮاﻟﻲ . ﻧﻘﺎط ﺳﻴﺎه رﻧﮓ ﻣﺸﺨﺺ ﻣﻲ ﺷﻮد
  .ﺑﻮد 73 ˚cﺳﺎﻋﺖ و ﺣﺮارت  21-61ﻣﺪت زﻣﺎن اﭘﺘﻴﻤﻢ ﺑﺮاي ﻛﺸﺖ . ﻣﻴﻠﻲ ﻟﻴﺘﺮي ﻛﺸﺖ ﺷﺪﻧﺪ
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  (  tresni evitisop ecneuqeS)ﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ   -2-8
  : ﭘﻼﺳﻤﻴﺪ ﺑﺎﻛﺘﺮي ﻛﻠﻨﻲ ﻫﺎي ﻣﺜﺒﺖ  ANDﺟﺪاﺳﺎزي  -2-8 - 1
 ANDﻃﺒﻖ دﺳﺘﻮر اﻟﻌﻤﻞ ﻛﻴﺖ ﺑﺮاي اﺳﺘﺨﺮاج   agemorP metsyS noitacifiruP AND perpiniMاز ﻛﻴﺖ
. اﺳﺘﺨﺮاج ﺷﺪه ﺗﻤﺎﻣﻲ ﻛﻠﻨﻲ ﻫﺎ ﺑﻮﺳﻴﻠﻪ ﻓﻠﻮﻣﺘﺮ اﻧﺪزه ﮔﻴﺮي و ﺛﺒﺖ ﺷﺪ ANDﻣﻘﺪار . ﭘﻼﺳﻤﻴﺪ اﺳﺘﻔﺎده ﺷﺪ
اﻧﺪازه ﺑﺎﻧﺪ ﺗﻤﺎم ﻧﻤﻮﻧﻪ RCP ﭘﺲ از . داﺷﺘﻨﺪ ﻣﺠﺪداً ﻛﺸﺖ ﺷﺪﻧﺪ lm/gn04ﻛﻤﺘﺮ از  ANDآﻧﻬﺎﻳﻲ ﻛﻪ ﻣﻴﺰان 
  .(2ﻋﻜﺲ ) ﺑﻄﻮر ﺗﻘﺮﻳﺐ ﺗﻌﻴﻴﻦ و ﺛﺒﺖ ﺷﺪ% 1/4روي ژل آﮔﺎروز  ANDﻫﺎي 
 
  ﻣﻴﻨﻲ ﭘﺮپ  ANDﺗﺼﻮﻳﺮ ژل آﮔﺎروز :  2  ﻋﻜﺲ
  ( 001 pbﻧﺸﺎﻧﮕﺮ ) ﻣﻴﻨﻲ ﭘﺮپ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  AND،   51L اﻟﻲ 1Lﻫﺎيﺳﺘﻮن 
  ( snoitcaeR gnicneuqeS detamotuA ) واﻛﻨﺶ ﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ -2-8 -2
ﻛﻴﺖ ﻣﻴﻨﻲ ﭘﺮپ ﺟﺪاﺳﺎزي ﺷﺪه ﺑﻮدﻧﺪ، از  ﭘﻼﺳﻤﻴﺪ ﻛﻪ از ﻛﻠﻨﻲ ﻫﺎي ﻣﺜﺒﺖ ﺑﺎ ANDﺑﺮاي ﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ 
 773 IBAدﺳﺘﮕﺎه  و(  tik noitcaer ydaergnicneuqes elcyc rotanimret eyDgiB MSIRP IBA)ﻛﻴﺖ 
ﺑﺮاي ﺗﻌﻴﻴﻦ . اﺳﺘﻔﺎده ﺷﺪ )ynamreG ,tdatsretieW , smetsysoiB deilppA EP( recneuqeS AND detamotuA
  . ﺑﺮاي ﻫﺮ ﻧﻤﻮﻧﻪ آﻣﺎده ﺷﺪ  21ﺟﺪول ح واﻛﻨﺶ ﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ ﺑﻪ ﺷﺮ RCPﺗﻮاﻟﻲ اﺑﺘﺪا 
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 lµ 0.5      recnahne/noitulid reffuB retteB
 lµ 8.5ot pu              )gn 051≈( AND etalpmeT
 lµ )]etalpmet[ – lµ 8.5(                                    retaW
 lµ2.3                      )Mµ 0.1(31M remirP
 lµ1                     xim ydaer rotanimreT
 lµ0.51                                                latoT
  
 99ﺑﻪ ﻣﺪت ﻳﻚ دﻗﻴﻘﻪ؛  69 ˚cرا داﺧﻞ دﺳﺘﮕﺎه ﺗﺮﻣﻮﺳﺎﻳﻜﻠﺮ ﻣﻲ ﮔﺬارﻳﻢ ﺑﺮﻧﺎﻣﻪ ﺣﺮارﺗﻲ ﺷﺎﻣﻞ RCPﭘﻠﻴﺖ 
 4، ﺑﻪ ﻣﺪت  06˚cدﻗﻴﻘﻪ، ﻧﻬﺎﻳﺘﺎً  4ﺑﻪ ﻣﺪت  06˚cﺛﺎﻧﻴﻪ ؛  5ﺑﻪ ﻣﺪت  05˚cﺛﺎﻧﻴﻪ ؛  01ﻣﺪت ﺑﻪ  69 ˚c :ﺳﻴﻜﻞ 
  . 4˚cدﻗﻴﻘﻪ و ﻧﮕﻬﺪاري در 
 rotanimreTﺑﺎﻗﻴﻤﺎﻧﺪه و ﻣﺎزاد            . اﺳﺘﻔﺎده ﺷﺪﺑﺮاي ﺗﺼﻔﻴﻪ واﻛﻨﺶ ﺗﻌﻴﻴﻦ ﺗﻮاﻟﻲ   nmuloC nipSاز روش
  . ﺷﺪ ﻣﺘﺼﻞ ﻧﺸﺪه ، ﺷﺴﺘﺸﻮ و ﺧﺎرج ANDرا ﻛﻪ ﺑﻪ   xim ydaer 
ﻣﻴﻠﻲ ﻟﻴﺘﺮي را  0/5ﺗﻪ ﻳﻚ ﺗﻴﻮپ . ﻣﻴﻠﻲ ﻟﻴﺘﺮي ﺑﺮاي ﻫﺮ ﻧﻤﻮﻧﻪ در ﻧﻈﺮ ﻣﻲ ﮔﻴﺮﻳﻢ 2ﺑﺪﻳﻦ ﻣﻨﻈﻮر ﻳﻚ ﺗﻴﻮپ 
ﻣﻲ رﻳﺰﻳﻢ و روي ﺳﻮراخ را   ﻣﻲ  ssalG  daebﻣﻴﻠﻲ ﻟﻴﺘﺮي   0/5ﺗﻪ ﺗﻴﻮپ . ﺑﺎ ﺳﻮزن ﺳﻮراخ ﻣﻲ ﻛﻨﻴﻢ
 2را  داﺧﻞ ﺗﻴﻮپ  داﺧﻞ ﺗﻴﻮپ ﻣﻲ رﻳﺰﻳﻢ و ﺗﻴﻮپ xedahpeSﻣﻴﻜﺮوﻟﻴﺘﺮ از  005ﺳﭙﺲ ﻣﻘﺪار . ﭘﻮﺷﺎﻧﻴﻢ
  . ﺳﺎﻧﺘﺮﻳﻔﻮژ ﻣﻲ ﻛﻨﻴﻢ mpr004دﻗﻴﻘﻪ ﺑﺎ ﺳﺮﻋﺖ  2ﻣﻴﻠﻲ ﻟﻴﺘﺮي ﻣﻲ ﮔﺬارﻳﻢ و ﺑﻪ ﻣﺪت 
ﺑﺎﻳﺪ ﺟﺪا از دﻳﻮاره ﺑﺎﺷﺪ و ﻣﺮاﻗﺐ  3و ﺧﺎرج ﺷﺪن آب ،ﺳﺘﻮن ﺳﻔﺎدﻛﺲ ﻣﺎﻧﻨﺪ ﺷﻜﻞ ﭘﺲ از ﺳﺎﻧﺘﺮﻳﻔﻮژ
  .ﺑﺎﺷﻴﻢ ﻛﻪ ﺳﺘﻮن ﺳﻔﺎدﻛﺲ ﻧﺸﻜﻨﺪ 
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  ﺳﺘﻮن ﺳﻔﺎدﻛﺲ:  3ﻋﻜﺲ 
  
را ﺑﻮﺳﻴﻠﻪ  RCPﻣﺤﺼﻮل . ﻣﻴﻠﻲ ﻟﻴﺘﺮي ﺟﺪﻳﺪ ﻣﻲ ﮔﺬارﻳﻢ 1/5داﺧﻞ ﺗﻴﻮپ ﻣﻴﻠﻲ ﻟﻴﺘﺮي را   0/5ﺳﭙﺲ ﺗﻴﻮپ 
دﻗﺖ ﻣﻲ ﻛﻨﻴﻢ ﻛﻪ ﺳﺮ ﭘﭙﻴﺖ ﺑﻪ ﺳﺘﻮن ﺳﻔﺎدﻛﺲ ﻧﺨﻮرد و . ﭘﭙﭙﺖ روي ﺳﺘﻮن ﺳﻔﺎدﻛﺲ ﺧﺎﻟﻲ ﻣﻲ ﻛﻨﻴﻢ 
. ﺳﺎﻧﺘﺮﻳﻔﻮژ ﻣﻲ ﻛﻨﻴﻢ mpr004دﻗﻴﻘﻪ ﺑﺎ ﺳﺮﻋﺖ  4ﺑﻪ ﻣﺪت . دﻗﻴﻘﺎ روي ﺳﺘﻮن ﺗﺨﻠﻴﻪ ﺷﻮد ANDﻣﺤﺼﻮل 
  . در ﺗﻪ ﺗﻴﻮپ ﻫﺎ ﺟﻤﻊ ﺧﻮاﻫﺪ ﺷﺪ ANDﻣﻴﻜﺮوﻟﻴﺘﺮ ﻣﺤﻠﻮل  51ﺣﺪود 
ﺳﭙﺲ ﺑﻪ ﻫﺮ . ﻣﻴﻠﻲ ﻟﻴﺘﺮي را داﺧﻞ وﻛﻴﻮم دراﻳﺮ ﻣﻲ ﮔﺬارﻳﻢ ﺗﺎ آب ﻣﺤﻠﻮل ﻛﺎﻣﻼً ﺧﺸﻚ ﺷﻮد 1/5ﺗﻴﻮپ 
و   (و ﺟﻠﻮﮔﻴﺮي از اﺗﺼﺎل ﻣﺠﺪد آﻧﻬﺎ ﺑﻬﻢ  ANDﺟﻬﺖ ﺟﺪا ﻛﺮدن دو رﺷﺘﻪ ) edimamrof dezinoieDﺗﻴﻮپ 
ﺧﻮب ﺣﻞ  ANDﻔﻮژ وﺳﭙﺲ ورﺗﻜﺲ ﻣﻲ ﻛﻨﻴﻢ ﺗﺎ ﺑﺮاي ﭼﻨﺪ ﺛﺎﻧﻴﻪ ﺳﺎﻧﺘﺮﻳ. اﺿﺎﻓﻪ ﻣﻲ ﻛﻨﻴﻢ naretxeD eulB
ﻣﻲ ﮔﺬارﻳﻢ ﺗﺎ واﺳﺮﺷﺘﻪ ﺷﻮد و ﺳﺮﻳﻊ روي ﻳﺦ ﻣﻨﺘﻘﻞ  69˚cدﻗﻴﻘﻪ در اﻧﻜﻮﺑﺎﺗﻮر ﺑﺎ آب   2ﺑﻪ ﻣﺪت . ﺷﻮد
در ﺿﻤﻴﻤﻪ  773  IBA روش ﻛﺎر ﺗﻬﻴﻪ ژل  و ﻛﺎر ﺑﺎ دﺳﺘﮕﺎه.ران ﻣﻲ ﻛﻨﻴﻢ  773 IBAﻣﻲ ﻛﻨﻴﻢ و در دﺳﺘﮕﺎه 
  .  آورده ﺷﺪه اﺳﺖ
  
  (ngised remirP)ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ    ﻃﺮاﺣﻲ ﭘﺮاﻳﻤﺮ   -2-9
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ﺗـﺎس ﻣـﺎﻫﻲ اﻳـﺮان در ﺣـﺪ  AND. ﻣﻮرد ﺑﺮرﺳﻲ ﻗـﺮار  ﮔﺮﻓـﺖ  weiv etidEﺗﻮاﻟﻲ ﺑﺪﺳﺖ آﻣﺪه ﺑﺎ  ﻧﺮم اﻓﺰار 
 ΄3و    ΄3 C GAA GAC GCT AGT TCC GGA ATC ΄5)  ﻛـﻪ ﺗـﻮاﻟﻲ آﻧﻬـﺎ  XNSﻓﺎﺻﻞ ﺗـﻮاﻟﻲ ﻟﻴﻨﻜﺮﻫـﺎي 
ﭘﺮاﻳﻤﺮﻫـﺎي ﺟﺪﻳـﺪ ﺑـﺎ در ﻧﻈـﺮ . ﺷـﺪ  اﺳﺖ ﺷﻨﺎﺳﺎﻳﻲ و ﺟـﺪا (  ΄5 G CTT CTG CGA TCA AGG CCT TAG
ﺑـﺎز  02ﺑﺎﺷﺪ، ﺑﻌﺪ از ﭘﺮاﻳﻤﺮ ﺑﺎﻳـﺪ ﺣـﺪاﻗﻞ % 05ﺣﺪود  CGﮔﺮﻓﺘﻦ ﻛﻠﻴﻪ ﻣﻮارد ﺿﺮوري ﻃﺮاﺣﻲ ﻣﺎﻧﻨﺪ ﻣﻘﺪار 
ﺟﻔﺖ ﭘﺮاﻳﻤﺮﻫﺎ ﻣﺸﺎﺑﻪ ﻳﺎ ﻧﺰدﻳﻚ ﻫﻢ ﺑﺎﺷـﻨﺪ  MTﺗﺎ ﺷﺮوع ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ وﺟﻮد داﺷﺘﻪ ﺑﺎﺷﺪ، درﺟﻪ ﺣﺮارت 
 3remirPﻳــ ــﺎ    )raluceloM drofxO( 0.9 rotcev camﺑــ ــﺎ اﺳــ ــﺘﻔﺎده از ﻧــ ــﺮم اﻓــ ــﺰار . . . و 
  . ﻃﺮاﺣﻲ و اراﺋﻪ ﺷﺪ  (igc/ude.tim.iw.emoneg.www//:ptth-igc.3remirp/remirp/ni )
  
  ( noitazimitpo remirP )آزﻣﺎﻳﺶ ﻛﺎراﻳﻲ و ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ ﻛﺎرﻛﺮد ﭘﺮاﻳﻤﺮﻫﺎ -2-01
ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﻛﻪ از ﺑﺎﻟﻪ  ANDﻧﻤﻮﻧﻪ از  42ﺑﺎ  RCPﻪ ﺣﺮارت ﺑﻬﻴﻨﻪ وﻛﺎرﻛﺮد ﭘﺮاﻳﻤﺮ ﻫﺎ ﺑﺎ واﻛﻨﺶ درﺟ
ه ﺎﺑﺎ اﺳﺘﻔﺎده از دﺳﺘﮕاﺳﺘﺨﺮاج ﺷﺪ،  )AC ,aicnelaV ,negaiQ( tiK eussiT ysaeND negaiQﺑﻮﺳﻴﻠﻪ ﻛﻴﺖ 
  45 °c  gnilaennA درﺟﻪ ﺣﺮارﺗﻬﺎي  ، RCP tnaidarG )modgniK detinU ,yerruS ,dtL hcetoiB atnauQ(
.  ﺗﻌﻴﻴﻦ ﺷﺪ )gnilaenna(و دﻣﺎي اﺗﺼﺎل . ﺑﺪﺳﺖ آﻣﺪ  RCPآزﻣﺎﻳﺶ ﺷﺪ و ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ  66 c °اﻟﻲ 
   .ﺑﻮد  31ﺑﻪ ﺷﺮح ﺟﺪول  RCP واﻛﻨﺶﺗﺮﻛﻴﺒﺎت ﺑﻜﺎر ﺑﺮده ﺷﺪه در 
ﺑﻤﺪت  59 ocواﺳﺮﺷﺘﻦ در  : ﺳﻴﻜﻞ 04دﻗﻴﻘﻪ ؛  5ﺑﻤﺪت   59 ocﺷﺮاﻳﻂ دﻣﺎﻳﻲ ﺷﺎﻣﻞ  واﺳﺮﺷﺘﻦ اﺻﻠﻲ در
ﺑﻤﺪت   27oc در(   noisnetxe)ﺛﺎﻧﻴﻪ ، ﺑﺴﻂ  03ﺑﻤﺪت   66 °cاﻟﻲ  45oc در (   gnilaennA)ﻪ ، اﺗﺼﺎلﺛﺎﻧﻴ 03
  .4 ocدﻗﻴﻘﻪ؛ ﻧﮕﻬﺪاري در  5ﺑﻤﺪت   27 oc ﺛﺎﻧﻴﻪ ؛ ﺑﺴﻂ ﻧﻬﺎﻳﻲ 03
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 lµ 3.5                              retaW
 lµ 1                              reffuB
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 lµ4.0       2lCgM
 lµ2.0       PTNd
 lµ 0.1 )Mn01( remirP drawroF
 lµ  0.1   )Mn01(remirP esreveR
 lµ 1.0        qaT
 lµ 0.1        )gn 01-1( AND
   
%  6ﻴﭽﺮ ﺳﺎﻧﺘﻴﻤﺘﺮ و ژل ﭘﻠﻲ آﻛﺮﻳﻞ آﻣﻴﺪ دﻳﻨ 83ﺑﺎ ﺑﻠﻨﺪي  recneuqes leg DAR-OIB اﻟﻜﺘﺮوﻓﻮرز دردﺳﺘﮕﺎه 
اﻧﺠﺎم ﺷﺪ و رﻧﮓ آﻣﻴﺰي ﺑﻪ روش ﻧﻴﺘﺮات ﻧﻘﺮه اﻧﺠﺎم ﮔﺮﻓﺖ   mc/stlov X 0051ﺳﺎﻋﺖ در 3اﻟﻲ  1ﺑﻤﺪت 
 .  )9002 ,la te nA(
ﻣﻮرد ﺑﺮرﺳﻲ  )seuqinhceT gnilebaloidaR (از روش  رادﻳﻮ ﻟﻴﺒﻠﻴﻨﻚ  81_epAاﻟﻲ  10_epA ﭘﺮاﻳﻤﺮ ﻫﺎي 
  ( P23)رادﻳﻮاﻛﺘﻴﻮ ﻓﺴﻔﺮ ﻳﻚ ﭘﺮاﻳﻤﺮ ﺑﺎ  esanik yloPدر اﻳﻦ روش ﺑﺎ اﺳﺘﻔﺎده از واﻛﻨﺶ .  ﻗﺮار ﮔﺮﻓﺘﻨﺪ
ﺑﺎﻧﺪ ﻫﺎ ﻇﺎﻫﺮ و ﺗﻌﻴﻴﻦ ﺑﻮﺳﻴﻠﻪ اﺗﻮرادﻳﻮﮔﺮاﻓﻲ  )EGAP(ﺑﺎ اﺳﺘﻔﺎده  از  ژل ﭘﻠﻲ اﻛﺮﻳﻞ اﻣﻴﺪ و ﻧﺸﺎﻧﮕﺬاري ﺷﺪ 
 .  اﻧﺪازه ﺷﺪ
  
  ﺗﻔﺴﻴﺮ ﺑﺎﻧﺪﻫﺎ -2-11
ﻲ ﻓﻘﻂ ﻳﻚ اﮔﺮ ﺗﻤﺎم ﻧﻤﻮﻧﻪ ﻫﺎي ﻣﻮرد ﺑﺮرﺳﺗﻔﺴﻴﺮ ﻧﺘﺎﻳﺞ ﺗﻜﺜﻴﺮ ﺟﺎﻳﮕﺎه ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﻮﺳﻂ ﭘﺮاﻳﻤﺮﻫﺎي 
در ﺻﻮرﺗﻲ ﻛﻪ ﻳﻚ .اﻃﻼق ﺷﺪ(  cihpromonom)ﺟﺎﻳﮕﺎه ﻣﻮﻧﻮﻣﻮرف ﺑﺎﻧﺪ ﻫﻢ اﻧﺪازه روي ژل ﻧﺸﺎن دادﻧﺪ، 
و ﻣﻮاردي ﻛﻪ ﺑﻌﻀﻲ از ﻧﻤﻮﻧﻪ ﻫﺎ ﺳﻪ ( cimosid)ﻳﺎ دو ﺑﺎﻧﺪ در ﻫﺮ ﻧﻤﻮﻧﻪ ﻣﺸﺎﻫﺪه ﻣﻲ ﺷﺪ ﺟﺎﻳﮕﺎه دﻳﺴﻮﻣﻴﻚ 
ﺎر ﺑﺎﻧﺪ در ﻳﻚ ﻧﻤﻮﻧﻪ ﺷﻤﺎرش و اﮔﺮ ﺑﻴﺶ از ﭼﻬ (cimosartet)ﺗﺎ ﭼﻬﺎر ﺑﺎﻧﺪ ﻇﺎﻫﺮ ﻣﻲ ﻛﺮدﻧﺪ ﺗﺘﺮاﺳﻮﻣﻴﻚ 
اﮔﺮ ﺑﺎﻧﺪﻫﺎ ﻣﺤﻮ و  ﻧﺎﻣﺸﺨﺺ ﺑﻮدﻧﺪ ﺟﺎﻳﮕﺎه  .ﺗﻔﺴﻴﺮ ﻣﻲ ﺷﺪ(  cimosotco)ﻣﻲ ﺷﺪ ﺟﺎﻳﮕﺎه اﻛﺘﺎﺳﻮﻣﻴﻚ 
و در ﺣﺎﻟﺘﻲ ﻛﻪ اﻟﮕﻮي ﺑﺎﻧﺪﻫﺎ ﻧﺎﻣﺸﺨﺺ و ﻧﺎﻣﻔﻬﻮم ﺑﻮد و ﺗﻔﺴﻴﺮ آﻧﻬﺎ ﻣﺸﻜﻞ، ﺟﺎﻳﮕﺎه   ( kaew)ﺿﻌﻴﻒ 
 . ﻧﺎﻣﻴﺪه ﺷﺪ(  suougibma)ﻧﺎﻣﻔﻬﻮم 
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ﻬﺎر ﭼﻛﺎرﻛﺮد ﭘﺮاﻳﻤﺮﻫﺎي اﺧﺘﺼﺎﺻﻲ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان در آزﻣﺎﻳﺶ ﻛﺎراﻳﻲ و -2-21
  ﮔﻮﻧﻪ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري درﻳﺎي ﺧﺰر
اﻣﻜﺎن اﺳﺘﻔﺎده از ﭘﺮاﻳﻤﺮﻫﺎي اﺧﺘﺼﺎﺻﻲ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان در ﺳﺎﻳﺮ ﮔﻮﻧﻪ ﻫﺎي ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري  ﺑﺮاي ﺗﻌﻴﻴﻦ
ﺮ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري و آﻳﺎ اﻳﻨﻜﻪ ﭘﺮاﻳﻤﺮﻫﺎي اﺧﺘﺼﺎﺻﻲ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺟﺎﻳﮕﺎه ﻫﺎي ﻫﻮﻣﻮﻟﻮگ را در ﺳﺎﻳ
ﭼﻬﺎر ﮔﻮﻧﻪ ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ در   RCPآزﻣﺎﻳﺶ  seiceps ssorCاز روش  ﻣﻲ ﻛﻨﻨﺪ  )yifilpmA( ﺗﻜﺜﻴﺮ
اﻧﺠﺎم   )sirtnevidun.A( و ﺷﻴﭗ )sutallets.A( اوزون ﺑﺮون،  )osuh.souH( ، ﻓﻴﻞ ﻣﺎﻫﻲ  )iitdatsnedluG.A(
ﺧﺎوﻳﺎري ﺟﻤﻊ آوري و در اﻟﻜﻞ ﻣﺎﻫﻴﺎن  ﻤﻮﻧﻪ ﺑﺎﻟﻪ ﭼﻬﺎر ﮔﻮﻧﻪاز ﺻﻴﺪﮔﺎه ﻫﺎي ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﻧ. ﺷﺪ 
ژل و  RCP ﻧﻮع و ﻣﻘﺪار ﻣﻮاد ﺷﺮاﻳﻂ دﻣﺎﻳﻲ . ﺑﺎ اﺳﺘﻔﺎده ﻛﻴﺖ اﺳﺘﺨﺮاج ﺷﺪ AND. ﻧﮕﻬﺪاري ﺷﺪ% 59
ﺳﻪ ﺗﺎ ﺷﺶ ﺑﺎ در ﻫﺮ ﮔﻮﻧﻪ  18 -epAاﻟﻲ   91-epAﭘﺮاﻳﻤﺮﻫﺎي  .ﻣﺸﺎﺑﻪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺑﻮداﻟﻜﺘﺮوﻓﻮرزﻳﺲ 





 ٣٤ …………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
 
  :و ﺑﺤﺚ  ﻧﺘﺎﻳﺞ -3
ﻫﻀﻢ روي ژل آﮔﺎروز ﻧﺸﺎن ﻋﻤﻞ ﻣﺸﺎﻫﺪه ﻧﺘﻴﺠﻪ . ﺷﺪ  ﻫﻀﻢ  І asRﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  ﺑﺎ آﻧﺰﻳﻢ   AND  
 0001 pbاﻧﺪازه ﺑﺎ  ANDﻗﻄﻌﺎت .  (4ﻋﻜﺲ ) ﺗﺎس ﻣﺎﻫﻲ را ﻫﻀﻢ ﻧﻤﻮد  ANDﻛﺎﻣﻼ   І asR  ﻛﻪ آﻧﺰﻳﻢ  داد
 pbﺪازه ﻫﺎي ﺑﺰرﮔﺘﺮ از ﺑﺎ اﻧﻗﻄﻌﺎت ﻗﺒﻞ از ﻫﻀﻢ ﺗﺮاﻛﻢ   ANDدر ﺣﺎﻟﻲ ﻛﻪ  داﺷﺖزﻳﺎدي ﺗﺮاﻛﻢ  001 -
 ﺎ ﻣﻮﻓﻘﻴﺖ اﻧﺠﺎم ﺷﺪه و ﺑﻫﻀﻢ آﻧﺰﻳﻤﻲ  ﻣﺮﺣﻠﻪﺎ ﺗﻮﺟﻪ ﺑﻪ اﻳﻦ ﻧﺘﺎﻳﺞ ﻣﺸﺨﺺ ﮔﺮدﻳﺪ ﺑ .ﺑﻴﺸﺘﺮ اﺳﺖ 0051
  . ه اﺳﺖ ﺪﻴﺗﻤﺎم  رﺳﺑﺎ اﻳﻦ ﻣﺮﺣﻠﻪ
  
  
 ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ANDﺗﺼﻮﻳﺮ ژل آﮔﺎروز ﻛﻨﺘﺮل ﻫﻀﻢ آﻧﺰﻳﻤﻲ :  4ﻋﻜﺲ 
  ﺑﻌﺪ از ﻫﻀﻢ آﻧﺰﻳﻤﻲ  اﻳﺮاﻧﻲﺗﺎس ﻣﺎﻫﻲ  AND 2Lﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ، ﺳﺘﻮن   AND 1Lﺳﺘﻮن 
  
ﺑﻴﺸﺘﺮ   052-008pb  ﺑﺎ اﻧﺪازه  ANDﺗﺎس ﻣﺎﻫﻲ در ﻗﻄﻌﺎت ﻛﻮﭼﻜﺘﺮ   ANDﺑﺴﺘﻦ ﻟﻴﻨﻜﺮ و ﺗﺮﻣﻴﻢ ﺷﻜﺎف 
اﺳﻤﻴﺮ   ANDﻛﻪ  2و  1در ﺳﺘﻮن ﻫﺎي در ﺗﺼﻮﻳﺮ ژل آﮔﺎروز ﻣﺸﺎﻫﺪه ﻣﻴﺸﻮد ﻛﻪ ( .  5 ﻋﻜﺲ )اﻧﺠﺎم ﺷﺪ 
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ﺑﺮاي ﻛﻨﺘﺮل ﻋﺪم  ﺘﻔﺎده ﺷﺪ و اﺳ  RCP  در واﻛﻨﺶ  ANDﺑﺠﺎيآب ﻛﻪ  3ﺳﺘﻮن  ﻣﺸﺎﻫﺪه ﻣﻲ ﺷﻮد 
 ﻛﻪ اﺳﺖ ANDاز ﺟﻨﺲ ﻛﻪ ﺑﺎﻧﺪ ﺗﺸﻜﻴﻞ ﺷﺪ ﻛﻪ ﺑﻪ دﻟﻴﻞ وﺟﻮد ﻟﻴﻨﻜﺮ  pb001در  آﻟﻮدﮔﻲ ﺑﻜﺎر رﻓﺘﻪ اﺳﺖ
اﻳﻦ ﺑﺎﻧﺪ ﺗﺸﻜﻴﻞ ﺷﺪه اﺳﺖ ، ﻛﻪ دﻻﻟﺖ ﺑﺮ اﺟﺮاء ﺻﺤﻴﺢ و اﺗﻤﺎم اﻳﻦ ، اﺿﺎﻓﻪ ﺷﺪه  RCPﺑﻪ ﻣﺴﺘﺮﻣﻴﻜﺲ 









 ﻓﻴﻜﺲ AND 1Lﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ﺳﺘﻮن  ANDﻦ ﻟﻴﻨﻜﺮﻫﺎ ﺑﻪ ﺗﺼﻮﻳﺮ ژل آﮔﺎروز ﻛﻨﺘﺮل ﺑﺴﺘ:  5ﻋﻜﺲ 
  .آب  3Lﺳﺘﻮن  )AND deriapernU(ﻏﻴﺮ ﻓﻴﻜﺲ  AND  2L ، ﺳﺘﻮن deriapeR(   )AND
  
 و ﻣﺤﻠﻮل ﺑﺎﻗﻲ ﻣﺎﻧﺪه از ﻣﺮاﺣﻞ ﻣﺨﺘﻠﻒ ﺷﺴﺘﺸﻮ ﻏﻨﻲ ﺳﺎزي ﺷﺪه ﺑﺮاي ﺗﻜﺮار ﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ AND
در  ANDز روي ژل آﮔﺎروز ﻧﺸﺎن داد ﻛﻪ ﺑﺮرﺳﻲ ﻧﺘﺎﻳﺞ ﻣﺮاﺣﻞ ﻏﻨﻲ ﺳﺎزي ﭘﺲ از  اﻟﻜﺘﺮﻓﻮر. ﺷﺪ RCP
ژل اﻟﻜﺘﺮﻓﻮرز ﻫﻤﭽﻨﻴﻦ . ( 6ﻋﻜﺲ ) وﺟﻮد داردﺗﺮاﻛﻢ ﺑﺎﻻ زﻳﺎد و ﻣﻴﺰان ﺑﻪ   005  pb اﻧﺪازه ﻫﺎي ﺣﺪود  
.  (7ﻋﻜﺲ)ﺑﻴﺸﺘﺮ اﺳﺖ  pb005ﺑﺎ اﻧﺪازه ﺑﻴﺸﺘﺮ از   ANDﻫﺎي ﺷﺴﺘﺸﻮ ﻧﺸﺎن داد ﻛﻪ ﺗﺮاﻛﻢ ﻗﻄﻌﺎت   ﻣﺤﻠﻮل
ﺎ ﺗﻮﺟﻪ ﺑﻪ اﻳﻦ ﻧﺘﺎﻳﺞ ﻣﺮاﺣﻞ ﻏﻨﻲ ﺳﺎزي و ﺷﺴﺘﺸﻮ ﺻﺤﻴﺢ اﻧﺤﺎم ﺑ .ﺷﺪه ﺑﻮد  ﺑﻨﺎﺑﺮاﻳﻦ ﺷﺴﺘﺸﻮ درﺳﺖ اﻧﺠﺎم
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ﺪي ﺑﺮاي ﻛﻠﻮن ﻧﻤﻮدن ﻣﻨﺎﺳﺐ ﺗﻴدي و ﺗﺘﺮاﻧﻮﻛﻠﻮﻏﻨﻲ ﺳﺎزي ﺷﺪه ﺑﺮاي ﺗﻜﺮارﻫﺎي    AND ﺷﺪه و ﺑﻨﺎﺑﺮاﻳﻦ 
  .ﻧﺪﺑﻮد
  
  ﻛﻨﺘﺮل ﻏﻨﻲ ﺳﺎزي RCPﺗﺼﻮﻳﺮ ژل آﮔﺎروزﻣﺤﺼﻮل :  6ﻋﻜﺲ 
  ﺗﺘﺮاﻧﻮﻛﻠﺌﻮﺗﻴﺪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ   dlog:  2Lدي ﻧﻮﻛﻠﺌﻮﺗﻴﺪ  ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ، ﺳﺘﻮن  dlog  1Lﺳﺘﻮن 
  
ﻛﻠﻨﻲ  0081ﺷﺪه ﺑﻮدﻧﺪ ﺗﻌﺪاد   iloc .Eدر دو ﻣﺮﺣﻠﻪ ﻛﻠﻮﻧﻴﻨﮓ ﭘﻼﺳﻤﻴﺪﻫﺎﻳﻲ ﻛﻪ ﺑﺎ ﻣﻮﻓﻘﻴﺖ وارد ﺳﻠﻮل 
ﻛﻠﻨﻲ ﻛﻪ داراي ﺗﻮاﻟﻲ  053ﺗﻮﻟﻴﺪ ﻛﺮدﻧﺪ ﻛﻪ ﭘﺲ از  ﻓﻴﻠﺘﺮ ﻫﻴﺮﻳﺪاﺳﻴﻮن ( ﻣﺜﺒﺖ ) ﺳﻔﻴﺪ رﻧﮓ 
  (. 8 - 9ﻋﻜﺲ) ﺪﻧﺪ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺑﻮدﻧﺪ ﺑﺮاي ﺗﻮاﻟﻲ ﻳﺎﺑﻲ اﻧﺘﺨﺎب ﮔﺮدﻳ
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  ﻛﻨﺘﺮل ﻣﺮاﺣﻞ ﺷﺴﺘﺴﻮ ﻏﻨﻲ ﺳﺎزي  RCPﺗﺼﻮﻳﺮ ژل آﮔﺎروز ﻣﺤﺼﻮل :  7ﻋﻜﺲ 




 ﻛﻠﻨﻲ ﻫﺎي داراي .   5-8ﺗﺼﻮﻳﺮ ﻓﻴﻠﻢ رادﻳﻮﻟﻮژي ﻓﻴﻠﺘﺮﻫﺎي ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن ﺷﻤﺎره  ﻫﺎي :  8 ﻋﻜﺲ
  .  رﻧﮓ روي ﻓﻴﻠﻢ ﻇﺎﻫﺮ ﻧﻤﻮدﻧﺪﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﻧﻘﺎط ﺳﻴﺎه 
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ﺗﺘﺮاﻣﺮﻳﻚ  62،   )ciremiD(ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ داي ﻣﺮﻳﻚ  83ﺷﺎﻣﻞ ﻫﺎي ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ  ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ
ﻫﺎي ﻛﺎﻣﻞ ﺑﻮدﻧﺪ  رﻳﺰ ﻣﺎﻫﻮاره ﻣﺮﻛﺐ ﻳﺎ ﻧﺎﻗﺺ و ﺑﻘﻴﻪ رﻳﺰﻣﺎﻫﻮاره 5. ﻳﻚ ﭘﻨﺘﺎﻣﺮﻳﻚ ﺑﻮدﻧﺪ  و )ciremerteT(
  (. 01ﻋﻜﺲ) 
ﭘﺲ از . ﺗﻮاﻟﻲ ﻛﻪ ﻛﻠﻴﻪ ﺷﺮاﻳﻂ ﻻزم ﺑﺮاي ﻃﺮاﺣﻲ ﭘﺮاﻳﻤﺮ را داﺷﺘﻨﺪ ﺷﻨﺎﺳﺎﻳﻲ ﺷﺪ  18ﻫﺎ  ﺗﻮاﻟﻲﺑﻴﻦ  در




  .  9-21ﺗﺼﻮﻳﺮ ﻓﻴﻠﻢ رادﻳﻮﻟﻮژي ﻓﻴﻠﺘﺮﻫﺎي ﻫﻴﺒﺮﻳﺪاﺳﻴﻮن ﺷﻤﺎره  ﻫﺎي :  9ﻋﻜﺲ
  
  





 631در ﺑﻴﻦ ﻧﻮﻛﻠﻮﺗﻴﺪ ﻫﺎي   41)AC(ﻛﻪ داراي ﺗﻮاﻟﻲ  r21h2اﻟﻜﺘﺮوﻓﺮوﮔﺮام ﻛﻠﻮن ﺷﻤﺎره - A : 01ﺷﻜﻞ
  اﺳﺖ 171اﻟﻲ  741در ﺑﻴﻦ ﻧﻮﻛﻠﻮﺗﻴﺪ ﻫﺎي   6)AGAC(ﻛﻪ داراي ﺗﻮاﻟﻲ  r90h2ﻛﻠﻮن ﺷﻤﺎره  Bو 451اﻟﻲ 
  
ﺮ ﻛﻠﻴﻪ ﺗﻮاﻟﻲ ﻫﺎ و ﭘﺮاﻳﻤ.ﻧﺎﻣﮕﺬاري ﺷﺪﻧﺪ 18-epAا ﻟﻲ   10-epAاﺧﺘﺼﺎﺻﻲ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ﺑﺎ ﻧﺎم 
ﺷﻤﺎره دﺳﺘﺮﺳﻲ . ﺛﺒﺖ ﺷﺪ(  knaBneG)اﺧﺘﺼﺎﺻﻲ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان در ﺑﺎﻧﻚ ژن 
ﻧﺎم ﺟﺎﻳﮕﺎه،   .(1ﺿﻤﻴﻤﻪ )اﺳﺖ  003187FJ ,718377FJ–767377FJ و   547135UE -237135UE ,551384UE
، ( fitom)، ﺷﻤﺎره دﺳﺘﺮﺳﻲ در ﺑﺎﻧﻚ ژن، ﻧﻮع و ﺗﻌﺪاد ردﻳﻔﻬﺎي ﺗﻜﺮاري ﻣﺘﻮاﻟﻲ pbاﻧﺪازه ﻛﻠﻮن ﺑﺮ ﺣﺴﺐ 
 .آورده ﺷﺪه اﺳﺖ 1دﻣﺎي اﺗﺼﺎل و ﺗﻮاﻟﻲ ﭘﺮاﻳﻤﺮﻫﺎ در ﺟﺪول 
آﻣﭙﻠﻲ ﻓﺎي ﺷﺪﻧﺪ %( 58)ﺟﻔﺖ  85ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ،   ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖاﺧﺘﺼﺎﺻﻲ ي  ﺟﻔﺖ ﭘﺮاﻳﻤﺮﻫﺎ 86از 
ﺟﺎﻳﮕﺎه  6ﺟﺎﻳﮕﺎه اﻛﺘﺎﺳﻮﻣﻴﻚ ﺑﻮدﻧﺪ و  81ﺟﺎﻳﮕﺎه ﭘﻠﻲ ﻣﻮرﻓﻴﻚ ﺗﺘﺮاﺳﻮﻣﻴﻚ ،  12. و ﺗﻮﻟﻴﺪ ﺑﺎﻧﺪ ﻛﺮدﻧﺪ 
ﻫﻴﭽﻜﺪام (. 11 -71ﻋﻜﺲ )ﺟﺎﻳﮕﺎه ﺗﻜﺜﻴﺮ ﺷﺪ وﻟﻲ ﺑﺎﻧﺪ ﻫﺎ ﻣﺒﻬﻢ و ﻧﺎﻣﻔﻬﻮم ﺑﻮدﻧﺪ 31. ﻣﻨﻮ ﻣﻮرﻓﻴﻚ ﺑﻮدﻧﺪ 
 ( )A
 ( )B
 ٩٤ …………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
 
ﺗﺎس ﻣﺎﻫﻲ اﻳﺮاﻧﻲ ﺟﺎﻳﮕﺎه دﻳﺴﻮﻣﻴﻚ در اﻳﻦ ﮔﻮﻧﻪ را ﺗﻜﺜﻴﺮ  ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖاﺧﺘﺼﺎﺻﻲ ي  از ﭘﺮاﻳﻤﺮﻫﺎ
  .ﻧﻜﺮد
ﭼﻮن ﻫﻴﭽﻜﺪام از ﺟﺎﻳﮕﺎه دﻳﺴﻮﻣﻴﻚ ﻧﺒﻮدﻧﺪ آزﻣﻮن ﺗﻌﺎدل ﻫﺎردي وﻳﻨﺒﺮگ و ﻋﺪم ﭘﻴﻮﺳﺘﮕﻲ در اﻳﻦ 
  .ﺎ اﻧﺠﺎم ﻧﺸﺪﺟﺎﻳﮕﺎه ﻫ
در ﭼﻬﺎر ﮔﻮﻧﻪ از ﻣﺎﻫﻴﺎن  ﺗﺎس ﻣﺎﻫﻲ اﻳﺮانﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﻧﺘﺎﻳﺞ ﻣﻄﺎﻟﻌﻪ اﻣﻜﺎن اﺳﺘﻔﺎده از ﭘﺮاﻳﻤﺮﻫﺎي 
در ﺳﺎﻳﺮ ﮔﻮﻧﻪ  ﺎﺧﺎوﻳﺎري درﻳﺎي ﺧﺰر ﻧﺸﺎن داد ﻛﻪ اﻳﻦ ﭘﺮاﻳﻤﺮﻫﺎ ﻫﻮﻣﻮﻟﻮگ ﻫﺴﺘﻨﺪ و اﻣﻜﺎن اﺳﺘﻔﺎده از آﻧﻬ
  . (2ﺟﺪول )  ﻫﺎ وﺟﻮد دارد
و ﺗﻜﺜﻴﺮ ﺷﺪ %( 38) ﺟﻔﺖ  23ﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ  ﻣﻄﺎﻟﻌﻪ ﺷﺪه ، ﺟﻔﺖ  ﭘﺮاﻳﻤﺮ 64از  : ﺗﺎس ﻣﺎﻫﻲ روﺳﻲ 
ﺟﺎﻳﮕﺎه ﻣﻮﻧﻮﻣﻮرف   7و ﭘﻠﻲ ﻣﻮرف ﻳﺎ ﭼﻨﺪ ﺷﻜﻠﻲ %( 45)ﺟﺎﻳﮕﺎه  52ﺑﺎﻧﺪ اﻳﺠﺎد ﻛﺮدﻧﺪ ﻛﻪ از ﺑﻴﻦ آﻧﻬﺎ 
  .ﺟﺎﻳﮕﺎه ﻫﻴﭻ ﺑﺎﻧﺪي ﺗﻮﻟﻴﺪ ﻧﻜﺮد و در ﺑﻘﻴﻪ ﺟﺎﻳﮕﺎه ﻫﺎ آراﻳﺶ ﺑﺎﻧﺪ ﻫﺎ ﻣﺒﻬﻢ ﺑﻮد 8. ﺑﻮدﻧﺪ
ﺟﺎﻳﮕﺎه اﻛﺘﺎﺳﻮﻣﻴﻚ ﺑﻮدﻧﺪ  7ﺟﺎﻳﮕﺎه ﺗﺘﺮاﺳﻮﻣﻴﻚ و  71ﭼﻨﺪ ﺷﻜﻠﻲ،  ﺟﺎﻳﮕﺎه  ﭘﻠﻲ ﻣﻮرف ﻳﺎ 52در ﺑﻴﻦ  
  ..ﺑﻨﻈﺮ ﻣﻲ رﺳﻴﺪ )77-epA(ﺎﻟﻲ ﻛﻪ ﻳﻚ ﺟﺎﻳﮕﺎه دﻳﺴﻮﻣﻴﻚ ﺣدر 
  
ﺗﻜﺜﻴﺮ ﺷﺪ و ﺑﺎﻧﺪ %( 48) ﺟﻔﺖ  93ﺟﻔﺖ  ﭘﺮاﻳﻤﺮﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ  ﺑﺮرﺳﻲ ﺷﺪه ،  94از  اوزون ﺑﺮون 
 01. ﺟﺎﻳﮕﺎه ﻣﻮﻧﻮﻣﻮرف ﺑﻮدﻧﺪ  7ﺷﻜﻠﻲ و ﭘﻠﻲ ﻣﻮرف ﻳﺎ ﭼﻨﺪ %( 96)ﺟﺎﻳﮕﺎه  72اﻳﺠﺎد ﻛﺮدﻧﺪ در ﺑﻴﻦ آﻧﻬﺎ 
در اوزون ﺑﺮون ﺗﻤﺎﻣﻲ . ﺟﺎﻳﮕﺎه ﻫﻴﭻ ﺑﺎﻧﺪي ﺗﻮﻟﻴﺪ ﻧﻜﺮد و در ﺑﻘﻴﻪ ﺟﺎﻳﮕﺎه ﻫﺎ آراﻳﺶ ﺑﺎﻧﺪ ﻫﺎ ﻣﺒﻬﻢ ﺑﻮد
  .ﺟﺎﻳﮕﺎه ﻫﺎي ﭘﻠﻲ ﻣﻮرف دﻳﺴﻮﻣﻴﻚ ﺑﻮدﻧﺪ 
  
ﺗﻜﺜﻴﺮ ﺷﺪ و ﺑﺎﻧﺪ اﻳﺠﺎد %( 58) ﺟﻔﺖ  93ﺟﻔﺖ  ﭘﺮاﻳﻤﺮﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ  ﺑﺮرﺳﻲ ﺷﺪه ،  64از :  ﺷﻴﭗ 
 7. ﺟﺎﻳﮕﺎه ﻣﻮﻧﻮﻣﻮرف ﺑﻮدﻧﺪ  11ﭘﻠﻲ ﻣﻮرف ﻳﺎ ﭼﻨﺪ ﺷﻜﻠﻲ و %( 73)ﺟﺎﻳﮕﺎه  81دﻧﺪ ﻛﻪ از ﺑﻴﻦ آﻧﻬﺎ ﻛﺮ
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  ………………………………………………………………… ٥٠ 
 
 و دﺮﻜﻧ ﺪﻴﻟﻮﺗ يﺪﻧﺎﺑ ﭻﻴﻫ هﺎﮕﻳﺎﺟ8 دﻮﺑ ﻢﻬﺒﻣ ﺎﻫ ﺪﻧﺎﺑ ﺶﻳارآ ﺎﻫ هﺎﮕﻳﺎﺟ . هﺎﮕﻳﺎﺟ ﻲﻣﺎﻤﺗ ﺰﻴﻧ ﭗﻴﺷ ﻲﻫﺎﻣ رد
 ﺪﻧدﻮﺑ ﻚﻴﻣﻮﺴﻳد فرﻮﻣ ﻲﻠﭘ يﺎﻫ  
 لوﺪﺟ14  :تﺎﺼﺨﺸﻣ يﺎﻫﺮﻤﻳاﺮﭘ ﻳا ﻲﻫﺎﻣ سﺎﺗ ﻲﺻﺎﺼﺘﺧا ناﺮ  ﺐﺴﺣ ﺮﺑ نﻮﻠﻛ هزاﺪﻧا ،هﺎﮕﻳﺎﺟ مﺎﻧ ﻞﻣﺎﺷ
bp ﻲﻟاﻮﺘﻣ يراﺮﻜﺗ يﺎﻬﻔﻳدر داﺪﻌﺗ و عﻮﻧ ،نژ ﻚﻧﺎﺑ رد ﻲﺳﺮﺘﺳد هرﺎﻤﺷ ،)motif ( ﻲﻟاﻮﺗ ،لﺎﺼﺗا يﺎﻣد ،
ﺮﻴﺜﻜﺗ ﻪﻛ هﺎﮕﻳﺎﺟ عﻮﻧ و ﺎﻫﺮﻤﻳاﺮﭘ ﺪﻳﺎﻤﻧ ﻲﻣ.  
Prime  Repeat type 
and length 
primer sequences (5' to 3') GenBank  
accession no. 
Product  




Ploidy level  
Ape-01 (CAGA)14 F:CAATGTCACAAACACACACAGCG
R:TTTCTCTCCAGTTCGTCAGATGC
JF773767 171 56  Tetrasomic 
Ape_02 (GT)
 13  F:CAAACATACCGTTCTGTGGGAC
R:CGTCCTGCTGAAGAAGGTAAATATC
JF773768  123 60 octosomic 
Ape_03 (CAGA)14 F:CAATGTCACAAACACACACAGCG
R:GCAGAAAAACCAGCCCACAGTC
JF773769 141 60 Tetrasomic 
Ape_04 (CA)10 F:GATAAAGGCACGACGCTACAACTAC
R:CATCTCAACCTGACAAATACCGTG
JF773770 119 54 octosomic 
Ape_05 (CAGA)6  F:ACTGAACCATTGGAGTATTGAGGC
R:ACAGTAAACGCACACCAACAAGG
JF773771 137 60 Tetrasomic 
Ape_06 (CAGA)15 F:AAACCTTCAGAGAGAGAGGGAGCG
R:GCAGAAAAACCAGCCCACAGTC
JF773772 239 60 octosomic 
Ape_07 (CT)12 F:CACAATTCACAGTCAGGGCTGTC
R:TGCCACAATTCACAGTCAGGG
JF773773 253 - ambiguous 
Ape_08 (CT)41 F: AGCCCCTGTGTCTGTCTGTTTG
R:GGAAATTCTTTGGTGTGTGTGGG
JF773774 164 - ambiguous 
Ape_09 (CT)35  F:GATCAGCTCCAGTTTGCAGTGC
R:GGAGATAGATTCGTTCTGCCAAGTC
JF773775 299 - ambiguous 
Ape_10 (CAGA)13 F:AGGGAGCGACAAACTTACTCCTG
R:GCAGAAGCACAGCAATGTGAAATC
JF773776 275 64 octosomic 
Ape_11 (CAGA)7  F:AACCATTGGAGTATTGAGGCACTG
R:ACAGTAAACGCACACCAACAAGG
JF773777 133 54 octosomic 
Ape_12 (CT)13 F:GCCTTCAACATTCTCCTTATTGAGG
R:CGTTACGAAAACAAGTGTTCTTGCC
JF773778 112 54 octosomic 
Ape_13 (CTGT)13 F:TCGCAGAAAAACCAGCCCAC
R:AAACCTTCAGAGAGAGAGGGAGCG
JF773779 233 64 octosomic 
Ape_14 (GA)22 F:ATTTCGTGTCTGTCCTTAATTGGTG
R:GTAAATCTCACAATGTCCGTGGC
JF773780 164 60 Tetrasomic 
Ape_15 (CT)64  F:TTCCTGTTGCCAGACATTTTAACAC
R:TCCTTAATTGGTGAAATTCATACCG
JF773781 175 - no amplify 
Ape_16 (GA)13  F:AATGGAGAGAGAGAGAGAGGGAGTG
R:AAGTCTTACAAAACCCGTGGTGG
JF773782 230 60 Tetrasomic 
Ape_17 (CTGT)15 F:TCGCAGAAAAACCAGCCCAC
R:GCATTTCGGAGAAACCTTCAGAG
JF773783 248 60 octosomic 
Ape_18 (GA)14 F:CGCAGAAGCACTAAAAGTCAAAGTC
R:GGAAGATTTCAGAGAGCAGCACTC
JF773784 202 64 Tetrasomic 
Ape-19 (CA)14 F:GGGGTTAGAAAGCACAGATGA
R:CAAGGTGGCACAGTGGACTA
EU483155 172 56 octosomic 
Ape_20 (GACA)5 F:CACTGCCTGCTGCCTAAAAC
R:ACTGTGGGGCTCTGTCTGTC
EU531732 176 64 tetrasomic  




 لوﺪﺟ ﻪﻣادا14  
Prime  Repeat type 
and length 
primer sequences (5' to 3') GenBank  
accession no. 
Product  







EU531733 397 61 Tetrasomic 




245 67 octosomic 
Ape_23 (CA)25 F:CCTGCCACACCTACACAGAC
R:GCGCATGCCTACAACAATTT 





EU531735 237 - no amplify 
Ape_25 (GAGAG)5 F:CCCGTGTCTGTCTGTCTGTTT            
R:ATCTCAGCCAGGAAGAACGA 
EU531736 159 60 Tetrasomic 
Ape_26 (GA)38 F:GAGAGAGAGGGAGCGACAAA
R:CAGAAAAACCAGCCCACAGT 
EU531737 225 47 tetrasomic  
Ape_27 (GA)38  F:AACGAGTCCATGCTGGAGAG
R:CCCCGTGTCTGTTTGTTTGT 
EU531738 171 56 Tetrasomic 
Ape_28 (CTGT)10 F:CTCAGACCCGTGAGACACAA
R:GCATTTCGGAGAAACCTTCA 
EU531739 192 47 Tetrasomic 
Ape_29 (GT)15 F:TGAACACAAAACACGGGACA
R:CGCACACACACGCACATA 
EU531740 215 55 Mono 
Ape_30 (GT)11 F:AGGGCTACCTCCAGCTGTGT
R:TCGCTCCTCAGACTCTGGAC 
EU531741 172 57 Tetrasomic 
Ape_31 (CT)26  F:GCCCCTGTGTCTGTCTGTTT
R:CGTGTGTGAGCGAGATAGGA 
EU531742 189 - no amplify 
Ape_32 (GACA)15 F:CAAAGAGAGAGGGAGCGACA
R:CAGAAAAACCAGCCCACAGT 
EU531743 227 65 octosomic 
Ape_33 (CTAT)9 F:TGCTGATCTAACCATTTCTTTGC
R:AAGGCACACCATCTTTGTCC 
EU531744 190 57 tetrasomic 
Ape_34 (CA)10  F:CCACCACCCTCCCACAATA
R:GGGCAAATTGACTGCTTGAT 
EU531745 162 52 Mono 
Ape-35 (GACA)6 F: ACTGCCTGCTGCCTAAAACA
R: CTAAGGCCTTGATCGCAGAA 
JF740087 231 - ambiguous 
Ape-36 (CTGT)5  F: TAGCACTGGGAACAGAAGCA
R: AAAGCTCCAACACATGGACA 
JF740088 240 60 no amplify 
Ape-38 (GTCT)6 F: GTGCGTGTGTGTGTGTGTGT
R: GTGTGACAGTGAAGCGGAGA 
JF773785 352 58 no amplify 
Ape-39 (GA)36 F:GGAAGGGGAGAGAGAGAACG
R: GCGCTGTATTGTGGTGACTG 
JF773786 269 65 Tetrasomic 
Ape-40 (CA)18 F: CCGCAAACACACATACGC
R: GCGCTCTCGTAGACTGTGC 
JF773787 250 - ambiguous   
Ape-42 (CT)18  F: CGTGCCCACTGTTTTACCTT
R: TTGGATTCTAGGACGGTTGG 
JF773788 254 58 no amplify 
Ape-43 (CT)25 F: GCCCCTGTGTCTGTCTGTTT
R: GCATGTCTTTTTCCAAAGTGAA 
JF773789 180 62 no amplify 
Ape-46 (GA)27 F: TGTGCCACAATTCACAGTCA
R: CAGAGAGAGTCAGCGGGTCT 
JF773790 245 64 octosomic 
Ape-47 (GA)34 F: ATCTCAGCCAGGAAGAACGA
R: GCCCCTGTGTCTGTCTGTTT 
JF773791 180 56 octosomic 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  ………………………………………………………………… ٥٢ 
 
Prime  Repeat type 
and length 
primer sequences (5' to 3') GenBank  
accession no. 
Product  





Ape-48 (GA)32  F: TGTGCCACAATTCACAGTCA
R: CCACGTTTATTAACCCAAATCAA 
JF773792 201   - ambiguous 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  ………………………………………………………………… ٥٣ 
 
لوﺪﺟ ﻪﻣادا 14   
Prime  Repeat type 
and length 
primer sequences (5' to 3') GenBank  
accession no. 
Product  





Ape-49 (GA)38 F: ATCTCAGCCAGGAAGAACGA
R: GCCCCTGTGTCTGTCTGTTT 
JF773793 188 64 Octosomic 
Ape-50 (CA)24  F: CCTGCTGCTGTATAAACTATGGA
R: CGGACTGTGTGTCTGTCTGTC 
JF773794 249 65 Mono 
Ape-51 (GA)18G2(GA)19 F: ATCTCAGCCAGGAAGAACGA 
R: CCCGTGTCTGTCTGTCTGTTT 
JF773795 189 60 Tetrasomic 
Ape-52 (CAGA)6 F:CACTGCCTGCTGCCTAAAAC
R: TATTAACCCATCGGCTCCAC 
JF773796 151 55 no amplify 
Ape-53 (CA)14 F: CGCACACACACGCACATA
R: ACGGCACTATACGCCAAAAT 
JF773797 196 60 ambiguous 
Ape-55 (GA)25 F: ATCTCAGCCAGGAAGAACGA
R: CCCGTGTCTGTCTGTCTGTTT 
JF773798 165 58 Tetrasomic 
Ape-56 (CA)11 F: TCGTCCTGCTGAAGAAGGTAA
R: CGTTCTGTGGGACAGTGAGA 
JF773799 146 60 Tetrasomic 
Ape-57 (CA)15 F: CCATGCACACGCACTAGTTT
R: ATTGTCATGCCCGTTTCAGT 
JF773800 218 58 Mono 
Ape-58  (CA)28  F: GGACTCCAGAGACAGTGCAA 
R: GGACACGCATAGGTGCTTCT 
JF773801 155 - ambiguous 
Ape-59 (CA)11 F: CGTCCTGCTCAAGAAGGTAAA
R: CGTCCTGCTCAAGAAGGTAAA 
JF773802 110 - no amplify 
Ape-60 (CT)25  F: TTCAGGGATCCTGTCTCCAG
R: GGGGAGCAGTCACAAAGAGT 
JF773803 231 - ambiguous 
Ape-62 (CA)5[(C2)(CA)2]4 F: GACTTCGCCTACAGCAGCTC
R: TAGGAACCGGACACGCATAG 
JF773804 385 60 octosomic 
Ape-63 (GGCA)6  F: GCACTTTGTTCAGGCAGACA
R: GACAGGAGGAAATGCTGGAA 
JF773805 360 54 Mono 
Ape-64 (CAGA)12  F: GAGAGAGGGAGCGACAAACTT
R: TAGCTGAGTGGGTGTGGATG 





JF773807 154 - ambiguous 
Ape-66 (GTCT)14 F: CAGAAAAACCAGCCCACAGT
R: GAGAGAGAGGGAGCGACAAA 
JF773808 225 - ambiguous 
Ape-68 (GACA)5 F: AGTTCGCACTGTAGGGATTCA
R:TTCGCAATTAAGGTTAAAAAGACA 
JF773809 300 - ambiguous 
Ape-70 (CA)11  F: AGTGACCCCTCTCTCCCACT
R: GTCAGGGTCAGGGTCTGTGT 
JF773810 166 60 Tetrasomic 
Ape-71 
 
(GACA)15  F: GAGAGAGAGGGAGCGACAAA
R: CAGAAAAACCAGCCCACAGT 





















(CAGA)6  F: CACTGCCTGCTGCCTAAAAC
R: TATTAACCCATCGGCTCCAC 










(GA)28  F: GGTTCCAATGTATCAGGCAAA
R: GCCGAGCAGCTCCATTAG 
JF773817 152 60 Tetrasomic 
  
 ٤٥ …………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
 
 
روش و  31-epA ،  01-epAﭘﺮاﻳﻤﺮ ﺑﺎ اﺳﺘﻔﺎده از ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  ANDآراﻳﺶ ﺑﺎﻧﺪ   - 11ﺷﻜﻞ 










 ٥٥ …………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
 
 
روش اﺗﻮرادﻳﻮﮔﺮاﻓﻲ و   41-epAﭘﺮاﻳﻤﺮ ﺑﺎ اﺳﺘﻔﺎده از ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  ANDآراﻳﺶ ﺑﺎﻧﺪ   - 21ﺷﻜﻞ 












-epA،  17-epA،  93-epA ،  22-epAﭘﺮاﻳﻤﺮ ﺑﺎ اﺳﺘﻔﺎده از ﻣﺎﻫﻲ اﻳﺮان  ﺗﺎس ANDآراﻳﺶ ﺑﺎﻧﺪ   - 31ﺷﻜﻞ 
اﻛﺘﺎﺳﻮﻣﻴﻚ ﺗﺘﺮاﺳﻮﻣﻴﻚ ،  ﭘﻠﻲ ﺳﻮﻣﻴﻚ  ﺟﺎﻳﮕﺎه ﻫﺎيﺑﺘﺮﺗﻴﺐ ﻛﻪ  رﻧﮓ آﻣﻴﺰي ﻧﻴﺘﺮات ﻧﻘﺮهروش و  55











و  22-epA و23-epA  ،   18-epAﭘﺮاﻳﻤﺮ  ﺑﺎ اﺳﺘﻔﺎده ازﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  ANDآراﻳﺶ ﺑﺎﻧﺪ   - 41ﺷﻜﻞ 
ﺳﻮﻣﻴﻚ و روش رﻧﮓ آﻣﻴﺰي ﻧﻴﺘﺮات ﻧﻘﺮه ﻛﻪ ﺑﺘﺮﺗﻴﺐ ﺟﺎﻳﮕﺎه ﻫﺎي ﭘﻠﻲ ﺳﻮﻣﻴﻚ  ﺗﺘﺮاﺳﻮﻣﻴﻚ ، اﻛﺘﺎ
















روش رﻧﮓ آﻣﻴﺰي و   75-epA ﺑﺎ اﺳﺘﻔﺎده از ﭘﺮاﻳﻤﺮﺗﺎس ﻣﺎﻫﻲ اﻳﺮان  ANDآراﻳﺶ ﺑﺎﻧﺪ   - 51ﺷﻜﻞ 
  .ﻘﺮه ﻛﻪ ﺟﺎﻳﮕﺎه ﻣﻮﻧﻮﻣﻮرﻓﻴﻚ را ﺗﻜﺜﻴﺮ ﻛﺮده ﻧﻴﺘﺮات ﻧ
  
و روش رﻧﮓ  77-epA  و   37-epAﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺑﺎ اﺳﺘﻔﺎده از ﭘﺮاﻳﻤﺮ  ANDآراﻳﺶ ﺑﺎﻧﺪ   - 61ﺷﻜﻞ 
را ﺗﻜﺜﻴﺮ ﻛﺮده ﺗﺘﺮاﺳﻮﻣﻴﻚ آﻣﻴﺰي ﻧﻴﺘﺮات ﻧﻘﺮه ﻛﻪ ﺑﺘﺮﺗﻴﺐ ﺟﺎﻳﮕﺎه ﻫﺎي ﭘﻠﻲ ﺳﻮﻣﻴﻚ  اﻛﺘﺎﺳﻮﻣﻴﻚ و 
  .اﻧﺪ














و روش رﻧﮓ  67-epA  و   87-epAﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺑﺎ اﺳﺘﻔﺎده از ﭘﺮاﻳﻤﺮ  AND  آراﻳﺶ ﺑﺎﻧﺪ - 71ﺷﻜﻞ 




از آن ﻫﺎ %( 38) ﺟﻔﺖ  92ﺟﻔﺖ  ﭘﺮاﻳﻤﺮﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ  ﻣﻄﺎﻟﻌﻪ ﺷﺪﻛﻪ  94در ﮔﻮﻧﻪ ﻓﻴﻞ ﻣﺎﻫﻲ از 
ﺟﺎﻳﮕﺎه    11ﭘﻠﻲ ﻣﻮرف ﻳﺎ ﭼﻨﺪ ﺷﻜﻠﻲ و %( 96)ﺟﺎﻳﮕﺎه  81ﺷﺪ و ﺑﺎﻧﺪ اﻳﺠﺎد ﻛﺮدﻧﺪ در ﺑﻴﻦ آﻧﻬﺎ ﺗﻜﺜﻴﺮ 
 ٠٦ …………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
 
. ﺟﺎﻳﮕﺎه ﻫﻴﭻ ﺑﺎﻧﺪي ﺗﻮﻟﻴﺪ ﻧﻜﺮد و در ﺑﻘﻴﻪ ﺟﺎﻳﮕﺎه ﻫﺎ آراﻳﺶ ﺑﺎﻧﺪ ﻫﺎ ﻣﺒﻬﻢ ﺑﻮد 8. ﻣﻮﻧﻮﻣﻮرف ﺑﻮدﻧﺪ%( 42)
  .اﻟﮕﻮي ﺑﺎﻧﺪﻫﺎ در ﺟﺎﻳﮕﺎه ﻫﺎي ﭘﻠﻲ ﻣﻮرف ﻓﻴﻞ ﻣﺎﻫﻲ دﻳﺴﻮﻣﻴﻚ ﺑﻮدﻧﺪ 
ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ در ﮔﻮﻧﻪ ﻫﺎي ﻣﺨﺘﻠﻒ ﻛﻪ ﺗﻮﺳﻂ ﭘﺮاﻳﻤﺮﻫﺎي ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺗﻮﻟﻴﺪ ﺷﺪه اﻟﮕﻮي ﺑﺎﻧﺪﻫﺎي 
  .آﻣﺪه اﺳﺖ  32اﻟﻲ   81در اﺷﻜﺎل 
  
ﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷﻲﻧاﺮﻳا ﻲﻫﺎ  ……………………………………………………………………………………………………………………………  ٦١ 
 لوﺪﺟ15  :تﺎﺼﺨﺸﻣ يﺎﻫﺮﻤﻳاﺮﭘ  ﺐﺴﺣ ﺮﺑ نﻮﻠﻛ هزاﺪﻧا ،هﺎﮕﻳﺎﺟ مﺎﻧ ﻞﻣﺎﺷ ناﺮﻳا ﻲﻫﺎﻣ سﺎﺗ ﻲﺻﺎﺼﺘﺧاbp  يراﺮﻜﺗ يﺎﻬﻔﻳدر داﺪﻌﺗ و عﻮﻧ ،نژ ﻚﻧﺎﺑ رد ﻲﺳﺮﺘﺳد هرﺎﻤﺷ ،
ﻲﻟاﻮﺘﻣ)motif (ﺪﻳﺎﻤﻧ ﻲﻣ ﺮﻴﺜﻜﺗرﺰﺧ يﺎﻳرد يرﺎﻳوﺎﺧ نﺎﻴﻫﺎﻣ ﻒﻠﺘﺨﻣ يﺎﻫ ﻪﻧﻮﮔرد ﻪﻛ هﺎﮕﻳﺎﺟ عﻮﻧ و ﺎﻫﺮﻤﻳاﺮﭘ ﻲﻟاﻮﺗ ،لﺎﺼﺗا يﺎﻣد ،.  
Prime  Repeat type 
and length 
primer sequences (5' to 3')  GenBank  
accession no. 
Product  
 size (bp) 
A. gueldenstaedtii A. 
 stellatus 
A. nudiventris H. huso 
Ape-19  (CA)14 F:GGGGTTAGAAAGCACAGATGA 
R:CAAGGTGGCACAGTGGACTA 
EU483155 172 octosomic ambiguous  disomic disomic 
Ape_20 (GACA)
 5 F:CACTGCCTGCTGCCTAAAAC 
R:ACTGTGGGGCTCTGTCTGTC 
EU531732 176 tetrasomic disomic mono disomic 
Ape_21 (GACA)
 5 F:GGAGACAGACGAGGGAGAGA 
R:ATTCGGGACGTGAGACACAT 
EU531733 397 week  week week ambiguous 




245 octosomic disomic mono disomic 
Ape_23 (CA)25 F:CCTGCCACACCTACACAGAC 
R:GCGCATGCCTACAACAATTT 





EU531735 237 ambiguous  disomic Ambiguous ambiguous 
Ape_25 (GAGAG)5 F:CCCGTGTCTGTCTGTCTGTTT            
R:ATCTCAGCCAGGAAGAACGA 
EU531736 159 tetrasomic disomic Disomic mono 
Ape_26 (GA)38 F:GAGAGAGAGGGAGCGACAAA 
R:CAGAAAAACCAGCCCACAGT 
EU531737 225 tetrasomic mono mono  disomic 
Ape_27 (GA)38 F:AACGAGTCCATGCTGGAGAG 
R:CCCCGTGTCTGTTTGTTTGT 
EU531738 171 tetrasomic  disomic disomic mono 
Ape_28 (CTGT)10 F:CTCAGACCCGTGAGACACAA 
R:GCATTTCGGAGAAACCTTCA 
EU531739 192 no amply disomic no amply disomic 
Ape_29 (GT)15 F:TGAACACAAAACACGGGACA 
R:CGCACACACACGCACATA 
EU531740 215 tetrasomic mono disomic ambiguous 
Ape_30 (GT)11 F:AGGGCTACCTCCAGCTGTGT 
R:TCGCTCCTCAGACTCTGGAC 
EU531741 172 tetrasomic disomic disomic ambiguous 
ﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷﻲﻧاﺮﻳا ﻲﻫﺎ  ……………………………………………………………………………………………………………………………  ٦٢ 
 لوﺪﺟ ﻪﻣادا15:  
Prime Repeat type 
and length 
primer sequences (5' to 3')  GenBank  
accession no. 
Product  
 size (bp) 
A. gueldenstaedtii A. 
 stellatus 
A. nudiventris H.  
huso 
Ape_31 (CT)26 F:GCCCCTGTGTCTGTCTGTTT 
R:CGTGTGTGAGCGAGATAGGA 
EU531742 189 _ mono _ mono 
Ape_32  (GACA)15 F:CAAAGAGAGAGGGAGCGACA 
R:CAGAAAAACCAGCCCACAGT 
EU531743 227 octosomic  disomic mono disomic  
Ape_33 (CTAT)9 F:TGCTGATCTAACCATTTCTTTGC 
R:AAGGCACACCATCTTTGTCC 
EU531744 190 tetrasomic disomic Disomic disomic 
Ape_34 (CA)10 F:CCACCACCCTCCCACAATA 
R:GGGCAAATTGACTGCTTGAT 
EU531745 162 _ mono _ mono 
Ape-35 (GACA)6 F: ACTGCCTGCTGCCTAAAACA 
R: CTAAGGCCTTGATCGCAGAA 
JF740087 231 mono disomic mono disomic 
Ape-36 (CTGT)5 F: TAGCACTGGGAACAGAAGCA 
R: AAAGCTCCAACACATGGACA 
JF740088 240 ambiguous disomic ambiguous  no amplify 
Ape-38 (GTCT)6 F: GTGCGTGTGTGTGTGTGTGT 
R: GTGTGACAGTGAAGCGGAGA 
JF773785 352 tetrasomic  mono disomic  mono 
Ape-39 (GA)36 F:GGAAGGGGAGAGAGAGAACG 
R: GCGCTGTATTGTGGTGACTG 
JF773786 269 ambiguous mono Ambiguous mono 
Ape-40 (CA)18 F: CCGCAAACACACATACGC 
R: GCGCTCTCGTAGACTGTGC 
JF773787 250 ambiguous disomic Ambiguous disomic 
Ape-42 (CT)18 F: CGTGCCCACTGTTTTACCTT 
R: TTGGATTCTAGGACGGTTGG 
JF773788 254 no amplify no amplify no amplify no amplify 
Ape-43 (CT)25 F: GCCCCTGTGTCTGTCTGTTT 
R: GCATGTCTTTTTCCAAAGTGAA 
JF773789 180 ambiguous no amplify ambiguous no amplify 
Ape-46 (GA)27 F: TGTGCCACAATTCACAGTCA 
R: CAGAGAGAGTCAGCGGGTCT 
JF773790 245 octosomic no amplify disomic mono 
Ape-47 (GA)34 F: ATCTCAGCCAGGAAGAACGA 
R: GCCCCTGTGTCTGTCTGTTT 
JF773791 180 tetrasomic  disomic disomic disomic 
ﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷﻲﻧاﺮﻳا ﻲﻫﺎ  ……………………………………………………………………………………………………………………………  ٦٣ 
 لوﺪﺟ ﻪﻣادا15:  
Prime  Repeat type 
and length 
primer sequences (5' to 3')  GenBank  
accession no. 
Product  





A. nudiventris H.  
huso 
Ape-48 (GA)32 F: TGTGCCACAATTCACAGTCA 
R: CCACGTTTATTAACCCAAATCAA 
JF773792 201 no amplify no amplify no amplify no amplify 
Ape-49 (GA)38 F: ATCTCAGCCAGGAAGAACGA 
R: GCCCCTGTGTCTGTCTGTTT 
JF773793 188 tetrasomic  disomic Disomic no amplify 
Ape-50 (CA)24 F: CCTGCTGCTGTATAAACTATGGA 
R: CGGACTGTGTGTCTGTCTGTC 
JF773794 249 mono disomic mono mono 
Ape-51 (GA)18G2(G
A)19 
F: ATCTCAGCCAGGAAGAACGA  
R: CCCGTGTCTGTCTGTCTGTTT 
JF773795 189 tetrasomic  disomic disomic  Disomic 
Ape-52 (CAGA)6 F:CACTGCCTGCTGCCTAAAAC 
R: TATTAACCCATCGGCTCCAC 
JF773796 151  no amplify mono  no amplify mono 
Ape-53 (CA)14 F: CGCACACACACGCACATA 
R: ACGGCACTATACGCCAAAAT 
JF773797 196 week week week week  
Ape-55 (GA)25 F: ATCTCAGCCAGGAAGAACGA 
R: CCCGTGTCTGTCTGTCTGTTT 
JF773798 165 tetrasomic disomic disomic mono  
Ape-56 (CA)11 F: TCGTCCTGCTGAAGAAGGTAA 
R: CGTTCTGTGGGACAGTGAGA 
JF773799 146 octosomic ambiguous Tetrasomic ambiguous 
Ape-57 (CA)15 F: CCATGCACACGCACTAGTTT 
R: ATTGTCATGCCCGTTTCAGT 
JF773800 218 _ no amplify _ no amplify 
Ape-58 (CA)28 F: GGACTCCAGAGACAGTGCAA  
R: GGACACGCATAGGTGCTTCT 
JF773801 155 ambiguous disomic Ambiguous disomic 
Ape-59 (CA)11 F: CGTCCTGCTCAAGAAGGTAAA 
R: CGTCCTGCTCAAGAAGGTAAA 
JF773802 110 no amplify no amplify no amplify no amplify 
Ape-60 (CT)25 F: TTCAGGGATCCTGTCTCCAG 
R: GGGGAGCAGTCACAAAGAGT 
JF773803 231 mono no amplify no amplify no amplify 
ﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷﻲﻧاﺮﻳا ﻲﻫﺎ  ……………………………………………………………………………………………………………………………  ٦٤ 
 لوﺪﺟ ﻪﻣادا15:  
Prime  Repeat type 
and length 
primer sequences (5' to 3')  GenBank  
accession no. 
Product  
 size (bp) 
A. gueldenstaedtii A. 
 stellatus 
A. nudiventris H.  
huso 
Ape-62  (CA)5[(C2)(CA)2]4 F: GACTTCGCCTACAGCAGCTC 
R: TAGGAACCGGACACGCATAG 
JF773804 385 tetrasomic  disomic disomic disomic 
Ape-63 (GGCA)6 F: GCACTTTGTTCAGGCAGACA 
R: GACAGGAGGAAATGCTGGAA 
JF773805 360 tetrasomic week  mono Disomic 
Ape-64 (CAGA)12 F: GAGAGAGGGAGCGACAAACTT 
R: TAGCTGAGTGGGTGTGGATG 
JF773806 213 mono disomic mono Week 
Ape-65 (GA)17CA (CAGA)9(GA)6 F: TTGAACCTTCCACATCCTGA 
R: CCCAAGGACCTACAGTCTGC 
JF773807 154 ambiguous disomic Ambiguous week  
Ape-66 (GTCT)14 F: CAGAAAAACCAGCCCACAGT 
R: GAGAGAGAGGGAGCGACAAA 
JF773808 225 octosomic disomic  mono Disomic 
Ape-68 (GACA)5 F: AGTTCGCACTGTAGGGATTCA 
R:TTCGCAATTAAGGTTAAAAAGACA 
JF773809 300 mono week Disomic disomic  
Ape-70 (CA)11 F: AGTGACCCCTCTCTCCCACT 
R: GTCAGGGTCAGGGTCTGTGT 
JF773810 166 mono disomic mono disomic  
Ape-71 
 
(GACA)15 F: GAGAGAGAGGGAGCGACAAA 
R: CAGAAAAACCAGCCCACAGT 
JF773811 296 tetrasomic mono mono -  
Ape-73 
 
(GACA)7G2(CAGA)6 F: GAGAGAGAGGGAGCGACAAA 
R: CAGAAAAACCAGCCCACAGT 
JF773812 221 octosomic disomic mono no amplify 
Ape-76 
 
(GACA)15 F: GAGAGAGAGGGAGCGACAAA 
R: CAGAAAAACCAGCCCACAGT 
JF773813 225 tetrasomic disomic disomic disomic  
Ape-77 
 
(GA)28 F: ATCTCAGCCAGGAAGAACGA 
R: CCCGTGTCTGTCTGTCTGTTT 
JF773814 171 disomic disomic disomic ambiguous  
Ape-78 
 
(CAGA)6 F: CACTGCCTGCTGCCTAAAAC 
R: TATTAACCCATCGGCTCCAC 
JF773815 151 tetrasomic disomic disomic disomic 
Ape-80 
 
(CTGT)14 F: GGGGTTCAGGAGGCTTTCTA 
R: GCACTTTGTTCAGGCAGACA 
JF773816 228 disomic _ mono mono  
ﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷﻲﻧاﺮﻳا ﻲﻫﺎ  ……………………………………………………………………………………………………………………………  ٦٥ 
Prime  Repeat type 
and length 
primer sequences (5' to 3')  GenBank  
accession no. 
Product  
 size (bp) 
A. gueldenstaedtii A. 
 stellatus 
A. nudiventris H.  
huso 
Ape-62  (CA)5[(C2)(CA)2]4 F: GACTTCGCCTACAGCAGCTC 
R: TAGGAACCGGACACGCATAG 
JF773804 385 tetrasomic  disomic disomic disomic 
Ape-63 (GGCA)6 F: GCACTTTGTTCAGGCAGACA 
R: GACAGGAGGAAATGCTGGAA 
JF773805 360 tetrasomic week  mono Disomic 
Ape-64 (CAGA)12 F: GAGAGAGGGAGCGACAAACTT 
R: TAGCTGAGTGGGTGTGGATG 
JF773806 213 mono disomic mono Week 
Ape-65 (GA)17CA (CAGA)9(GA)6 F: TTGAACCTTCCACATCCTGA 
R: CCCAAGGACCTACAGTCTGC 
JF773807 154 ambiguous disomic Ambiguous week  
Ape-66 (GTCT)14 F: CAGAAAAACCAGCCCACAGT 
R: GAGAGAGAGGGAGCGACAAA 
JF773808 225 octosomic disomic  mono Disomic 
Ape-81 
 
(GA)28 F: GGTTCCAATGTATCAGGCAAA 
R: GCCGAGCAGCTCCATTAG 
JF773817 152 _ ambiguous _ Ambiguous  











و ﺷﻴﭗ در ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ، ﺗﺎس ﻣﺎﻫﻲ روس  02-epAاﻟﮕﻮي ﺑﺎﻧﺪ ﻫﺎي ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﺎ ﭘﺮاﻳﻤﺮ : 81ﻋﻜﺲ 
ﻛﻪ در ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان و روس ﺟﺎﻳﮕﺎه ﺗﺘﺮاﺳﻮﻣﻴﻚ و در ﻣﺎﻫﻲ ﺷﻴﭗ ﺟﺎﻳﮕﺎه ﻣﻮﻧﻮﻣﻮرف را ﺗﻜﺜﻴﺮ 








 اﻳﺮانﺗﺎس ﻣﺎﻫﻲ  ﺷﻴﭗ ﺗﺎس ﻣﺎﻫﻲ روس
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ﺟﺎﻳﮕﺎه ﺑﺮون و ﻓﻴﻞ ﻣﺎﻫﻲ  ، ازونﺷﻴﭗ ﺟﺎﻳﮕﺎه ﺗﺘﺮاﺳﻮﻣﻴﻚ  اﻣﺎ در ﻣﺎﻫﻲ ﺗﺎس ﻣﺎﻫﻲ روس  اﻳﺮان و ر ﺗﺎس ﻣﺎﻫﻲ ﻛﻪ د 72-epAاﻟﮕﻮي ﺑﺎﻧﺪ ﻫﺎي ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﺎ ﭘﺮاﻳﻤﺮ  - 91ﻋﻜﺲ 
 .را ﺗﻜﺜﻴﺮ ﻛﺮده اﺳﺖ دﻳﺴﻮﻣﻴﻚ
 روسﺗﺎس ﻣﺎﻫﻲ  ﻓﻴﻞ ﻣﺎﻫﻲ ازون ﺑﺮون ﺷﻴﭗ اﻳﺮانﺗﺎس ﻣﺎﻫﻲ 
 ٩٦  ………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
  
 
ﺟﺎﻳﮕﺎه اﻛﺘﺎﺳﻮﻣﻴﻚ ﻛﻪ در ﺗﺎس ﻣﺎﻫﻲ روس  23-epAاﻟﮕﻮي ﺑﺎﻧﺪ ﻫﺎي ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﺎ ﭘﺮاﻳﻤﺮ  - 02ﻋﻜﺲ 











 ﺗﺎس ﻣﺎﻫﻲ روس ﺷﻴﭗ ازون ﺑﺮون ﻓﻴﻞ ﻣﺎﻫﻲ
 ﺗﺎس ﻣﺎﻫﻲ روس ﺷﻴﭗ
 ٠٧  ………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
ﻛﻪ در ﺗﺎس ﻣﺎﻫﻲ روس ﺟﺎﻳﮕﺎه ﺗﺘﺮاﺳﻮﻣﻴﻚ 66-epAاﻟﮕﻮي ﺑﺎﻧﺪ ﻫﺎي ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﺎ ﭘﺮاﻳﻤﺮ  - 12ﻜﺲ ﻋ




در ﺗﺎس ﻣﺎﻫﻲ روس ﺟﺎﻳﮕﺎه  ﻛﻪ23-epAو  03-epAاﻟﮕﻮي ﺑﺎﻧﺪ ﻫﺎي ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﺎ ﭘﺮاﻳﻤﺮ   -22ﻋﻜﺲ 
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ازون ﺑﺮون و ﻓﻴﻞ ﻛﻪ در ﻣﺎﻫﻲ   87-epAو  15-epAاﻟﮕﻮي ﺑﺎﻧﺪ ﻫﺎي ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﺎ ﭘﺮاﻳﻤﺮ   -32ﻋﻜﺲ
  ﻧﺪدﻳﺴﻮﻣﻴﻚ را ﺗﻜﺜﻴﺮ ﻛﺮده اﻫﺎي ﺟﺎﻳﮕﺎه  ﻣﺎﻫﻲ 
رد ﻣﺎﻫﻴﺎن ﺑﺴﻴﺎر ﻣﻮآﺑﺰﻳﺎن ﺑﻮﻳﮋه ﺑﺮاي ﻣﻄﺎﻟﻌﺎت ژﻧﺘﻴﻚ ﺟﻤﻌﻴﺖ در ﻧﺸﺎﻧﮕﺮ رﻳﺰﻣﺎﻫﻮاره در ﺳﺎﻟﻬﺎي اﺧﻴﺮ 
ﭼﻮن ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﭘﻠﻲ ﭘﻠﻮﺋﻴﺪ ﻫﺴﺘﻨﺪ و ﺳﻄﻮح ﻣﺨﺘﻠﻔﻲ از ﭘﻠﻮﺋﻴﺪي در اﻳﻦ  اﻣﺎ .اﺳﺘﻔﺎده ﻗﺮار ﮔﺮﻓﺖ
، اﺳﺘﻔﺎده از ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﻫﺎ ﺑﺮاي ﻣﻄﺎﻟﻌﺎت ﺟﻤﻌﻴﺖ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري   )n61 ,n8 ,n4( ﻣﺎﻫﻴﺎن ﻣﺸﺎﻫﺪه ﺷﺪه
ﺘﻔﺎده از رﻳﺰﻣﺎﻫﻮاره ﻫﺎ ﻳﺎ ﻳﻜﻲ از ﻣﺸﻜﻼت ﻣﻬﻢ و ﺑﺎﻟﻘﻮه در اﺳ. ﺑﺎ ﻣﺤﺪودﻳﺖ ﻫﺎ و ﻣﺸﻜﻼﺗﻲ ﻣﻮاﺟﻪ اﺳﺖ
آﻧﻬﺎ ( ﻣﺜﻼ ﺗﺘﺮاﺳﻮﻣﻴﻚ ﻳﺎ اﻛﺘﺎﺳﻮﻣﻴﻚ)وراﺛﺖ ﭘﺬﻳﺮي ﭘﻠﻲ ﺳﻮﻣﻴﻚ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﻫﺎ در ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري 
در ﺣﺎﻟﻲ . در اﻳﻦ ﺻﻮرت ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺑﻌﻨﻮان ﻧﺸﺎﻧﮕﺮ ﺑﺎرز ﻣﻮرد اﺳﺘﻔﺎده ﻗﺮار ﺧﻮاﻫﺪ ﮔﺮﻓﺖ . اﺳﺖ
  .ﺖاﺳﺧﺼﻮﺻﻴﺖ ﻫﻢ ﺑﺎرز ﺑﻮدن اﻳﻦ ﻧﺸﺎﻧﮕﺮ ﻋﺎﻣﻞ ﻛﺎرﺑﺮد وﺳﻴﻊ آن 
ﺳﻠﻮل ﺷﺎن ﺑﻪ ﮔﺮوه ﻫﺎي ﺗﺘﺮاﭘﻠﻮﺋﻴﺪ و   ANDﺑﺮ اﺳﺎس ﻣﻴﺰانﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري را  )7991( .la te nietsriB
ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺷﺶ  ﺟﻔﺖ ﭘﺮاﻳﻤﺮ ﺑﺎ اﺳﺘﻔﺎده از آﻧﺎﻟﻴﺰ  )1002( .la te giwduL. اﻛﺘﺎﭘﻠﻮﺋﻴﺪ ﻃﺒﻘﻪ ﺑﻨﺪي ﻛﺮده
آﻧﻬﺎ ﮔﻮﻧﻪ ﻫﺎﻳﻲ ﺑﺎ . ﻛﺮدﻧﺪ ﻴﻴﻦو ﺗﻌ ﺳﻄﻮح ﭘﻠﻮﺋﻴﺪي را در ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﻣﻄﺎﻟﻌﻪﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي 
ﻛﺮوﻣﻮزم را ﺑﻪ ﻋﻨﻮان ﮔﻮﻧﻪ ﻫﺎي  052ﻛﺮوﻣﻮزم را دﻳﭙﻠﻮﺋﻴﺪ، ﮔﻮﻧﻪ ﻫﺎﻳﻲ ﺑﺎ ﺗﻌﺪادﺗﻘﺮﻳﺒﻲ  021ﺣﺪود 
ﺗﺎس در اﻳﻦ ﺑﺮرﺳﻲ در  .ﻛﺮوﻣﻮزم را اﻛﺘﺎﭘﻠﻮﺋﻴﺪ ﻃﺒﻘﻪ ﺑﻨﺪي ﻛﺮدﻧﺪ 005ﺗﺘﺮاﭘﻠﻮﺋﻴﺪ و ﮔﻮﻧﻪ ﻫﺎﻳﻲ ﺑﺎ ﺣﺪود 
ﻫﻴﭽﻜﺪام از ﺟﺎﻳﮕﺎه داي  و ه اوﻛﺘﺎ ﭘﻠﻮﺋﻴﺪ ﻣﺸﺎﻫﺪه ﺷﺪﻣﺎﻫﻲ اﻳﺮان  ﭼﻬﺎر ﺟﺎﻳﮕﺎه ﺗﺘﺮاﭘﻠﻮﺋﻴﺪ و ﻳﻚ ﺟﺎﻳﮕﺎ
  .ﻃﺒﻘﻪ ﺑﻨﺪي ﺷﺪ(  n4) ﺑﺮ اﻳﻦ اﺳﺎس ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺗﺘﺮاﭘﻠﻮﻳﻴﺪ .ﺳﻮﻣﻴﻚ ﻧﺒﻮدﻧﺪ 
ﻳﺎﻓﺘﻪ و ﻃﺮاﺣﻲ ﺷﺪه ازﺟﻤﻠﻪ ﻣﺎﻫﻲ  ﺑﺴﻂﭘﺮاﻳﻤﺮ ﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ در ﺑﻌﻀﻲ از ﮔﻮﻧﻪ ﻫﺎ ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري 
 resnepicA ,، ﺗﺎس ﻣﺎﻫﻲ اﺗﻼﻧﺘﻴﻚ  )2002 ,.la te nwouQcM( suhcnyhrotalp suhcnyhrihpacSﭘﺎروﭘﻮزه 
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  )2002 ,yaM & nezdoR( sunatnomsnart .A، ﺗﺎس ﻣﺎﻫﻲ ﺳﻔﻴﺪ  ,)1002 ,.la te gniK( suhcniryxo suhcniryxo
  .  )3002 ,.la te hsleW ;7991 ,.la te yaM( snecsevluf .A ، ﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي 
ﺗﻠﻴﺖ ﺑﺎ ﻣﻮﺗﻴﻒ ﺗﺮي و ﺗﺘﺮاﻣﺮﻳﻚ در ذﺧﻴﺮه ژﻧﻮﻣﻲ  ﺗﺎس ﻣﺎﻫﻲ ﺎﻣﻴﻜﺮوﺳ ﻳﺎزده ﻟﻮﻛﻮس  7991,.la te yaM  
و  resnepicA  آﻣﺮﻳﻜﺎي ﺷﻤﺎﻟﻲ از ﺟﻨﺲ ﻫﺎي ﮔﻮﻧﻪ ﻣﺨﺘﻠﻒ ﻫﺸﺖدرﻳﺎﭼﻪ ﺷﻨﺎﺳﺎﻳﻲ ﻧﻤﻮدﻧﺪ و ﺑﺮ روي  
،  )murtsoriverb.A(، ﺗﺎس ﻣﺎﻫﻲ ﭘﻮزه ﻛﻮﺗﺎه    )snecsevluf.A(ﺷﺎﻣﻞ ﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ  .suhcnyhrihpacS
، ﺗﺎس ﻣﺎﻫﻲ ﺧﻠﻴﺞ  )sirtsoridem.A(، ﺗﺎس ﻣﺎﻫﻲ ﺳﺒﺰ   )sumatnumsnart.A( ﺗﺎس ﻣﺎﻫﻲ ﺳﻔﻴﺪ 
     suhcnyhrihacSو دو ﮔﻮﻧﻪ    )suhcnyhryxo suhcnyhryxo.A(، ﺗﺎس ﻣﺎﻫﻲ آﺗﻼﻧﺘﻴﻚ       )iotosed.O.A(
ﻜﺜﻴﺮ آزﻣﻮدﻧﺪﻛﻪ از ﻣﻴﺎن آﻧﻬﺎ ﻫﺸﺖ ﭘﺮاﻳﻤﺮ ﺟﺎﻳﮕﺎه ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ را ﺗ    suhcnyhrotalp.Sو  subla.Sﺷﺎﻣﻞ  
از اﻳﻦ ﻫﺸﺖ ﺟﺎﻳﮕﺎه ، ﻳﻚ ﺟﺎﻳﮕﺎه در ﻫﻤﻪ ﮔﻮﻧﻪ ﻫﺎ ﻣﻮﻧﻮﻣﻮرﻓﻴﻚ ﺑﻮده و ﻫﻔﺖ ﺟﺎﻳﮕﺎه ﺑﺎﻗﻲ . ﻛﺮدﻧﺪ
ﺟﺎﻳﮕﺎه ﻫﺎي ﻫﻮﻣﻮﻟﻮگ در دو  ﭘﺮاﻳﻤﺮﻫﺎي ﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي ﺑﺪﻳﻦ ﺗﺮﺗﻴﺐ.ﻣﺎﻧﺪه ﭘﻠﻲ ﻣﻮرﻓﻴﻚ ﺑﻮدﻧﺪ
از ﭘﺮاﻳﻤﺮﻫﺎي و ﺑﺪﻳﻦ ﺗﺮﺗﻴﺐ اﺳﺘﻔﺎده  ﺗﻜﺜﻴﺮ و ﺷﻨﺎﺳﺎﻳﻲ ﻧﻤﻮد eadiresnepicAﺟﻨﺲ ﻣﺨﺘﻠﻒ از ﺧﺎﻧﻮاده 
  .اﻣﻜﺎﻧﭙﺬﻳﺮ ﺷﺪﺳﺎﻳﺮ ﮔﻮﻧﻪ ﻫﺎ  ﺑﺮاي ﻣﻄﺎﻟﻌﻪ ﻳﻚ ﮔﻮﻧﻪ 
. ﻃﺮاﺣـﻲ ﻛﺮدﻧـﺪ     suhcnyhrihacS suhcnyrotalp ﭘﺮاﻳﻤـﺮ  ﻣﻴﻜﺮوﺳـﺘﻼﻳﺖ در  311  0002 ,.la te nwouQcM
 sirtsoridem.Aو   snecsevluf.A،   sumatnumsnart.A،    subla.Sﭘﺮاﻳﻤﺮﻫـ ــﺎي ﻃﺮاﺣـ ــﻲ ﺷـ ــﺪه را ﺑـ ــﺮ روي 
در ﮔﻮﻧـﻪ ﻫـﺎي  . درﺻﺪ ﭘﺮاﻳﻤﺮﻫﺎ در ﻳﻚ ﮔﻮﻧﻪ ﻳﺎ ﺑﻴﺸﺘﺮ ﮔﻮﻧﻪ ﻫﺎ ﺗﻜﺜﻴﺮ ﺷـﺪﻧﺪ  69ﻳﺞ ﻧﺸﺎن داد ﻧﺘﺎ. آزﻣﻮدﻧﺪ
در ﮔﻮﻧـﻪ ﻫـﺎي . درﺻـﺪ ﭘﻠـﻲ ﻣﻮرﻓﻴـﻚ ﺑﻮدﻧـﺪ  67درﺻـﺪ ﻟﻮﻛﻮﺳـﻬﺎ ﺗﻜﺜﻴـﺮ ﺷـﺪﻧﺪ و  39،  suhcnyhrihacS
 در ﺟـﻨﺲ . درﺻـﺪ ﭘﻠـﻲ ﻣﻮرﻓﻴـﻚ ﺑﻮدﻧـﺪ  24-85درﺻﺪ ﻟﻮﻛﻮﺳـﻬﺎ ﺗﻜﺜﻴـﺮ ﺷـﺪﻧﺪ و  56-08،   resnepicA
ﺟﺎﻳﮕﺎه ﻫﺎ ﺗﺘﺮاﺳـﻮﻣﻴﻚ ﻳـﺎ اﻛﺘﺎﺳـﻮﻣﻴﻚ    resnepicAاﻛﺜﺮ ﺟﺎﻳﮕﺎه ﻫﺎ  دﻳﺴﻮﻣﻴﻚ و ﺟﻨﺲ   suhcnyhrihacS
  .ﺑﻮدﻧﺪ
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. ﻃﺮاﺣﻲ ﻛﺮدﻧﺪ (  snecsevluf.A)ﺟﻔﺖ ﭘﺮاﻳﻤﺮ ﺑﺮاي ﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي  452   3002 ,.la te hsleW 
) ﺒﺰﺟﺎﻳﮕﺎه ﻣﻴﻜﺮوﺳﺘﻼﻳﺖ در ﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي و  ﺗﺎس ﻣﺎﻫﻲ ﺳ 821ﭘﺮاﻳﻤﺮﻫﺎي ﻃﺮاﺣﻲ ﺷﺪه 
ﺟﻔﺖ ﭘﺮاﻳﻤﺮ ﻟﻮﻛﻮﺳﻬﺎي ﭘﻠﻲ ﻣﻮرﻓﻴﻚ را  84در ﻫﺮ دو ﮔﻮﻧﻪ ﺗﺎس ﻣﺎﻫﻲ . ﻛﺮدﻧﺪرا ﺗﻜﺜﻴﺮ (  sirtsoridem.A
. ﺟﻔﺖ ﭘﺮاﻳﻤﺮ ﻓﻘﻂ در ﺗﺎس ﻣﺎﻫﻲ ﺳﺒﺰ ﺑﻪ ﺻﻮرت ﭘﻠﻲ ﻣﻮرﻓﻴﻚ ﺗﻜﺜﻴﺮ ﺷﺪﻧﺪ  41ﺷﻨﺎﺳﺎﻳﻲ ﻛﺮدﻧﺪ و ﺑﻌﻼوه 
اﻳﻦ ﻧﺘﺎﻳﺞ ﺑﺮآوردي  .ﺟﺎﻳﮕﺎﻫﻬﺎ ، ﭘﻠﻲ ﺳﻮﻣﻴﻚ ﺑﻮدﻧﺪ% 46/5و ﺗﺎس ﻣﺎﻫﻲ ﺳﺒﺰ % 97/1در ﺗﺎس ﻣﺎﻫﻲ ﺳﻔﻴﺪ 
ﻧﻜﺘﻪ . را ﺗﺸﺎن ﻣﻲ داددر ﻫﺮﻳﻚ از اﻳﻦ ﮔﻮﻧﻪ ﻫﺎ (  noitazidiolpid)از درﺟﻪ ﭘﻠﻮﺋﻴﺪي و دﻳﭙﻠﻮﺋﻴﺪي ﺷﺪن 
در . ﻣﻮرد ﻳﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺖ (  3-6)ﻗﺎﺑﻞ ذﻛﺮ در ﺗﻤﺎم ﻣﻄﺎﻟﻌﺎت ﻓﻮق ﻧﺘﺎﻳﺞ ﺑﺮ اﺳﺎس ﺗﻌﺪاد ﻛﻢ ﻧﻤﻮﻧﻪ 
ﺟﺎﻳﮕﺎه ﻫﺎ ﻛﻪ دﻳﺴﻮﻣﻴﻚ ﻣﺸﺎﻫﺪه ﺷﺪه ، ﺻﻮرﺗﻲ ﻛﻪ ﺗﻌﺪاد ﻧﻤﻮﻧﻪ اﻓﺰاﻳﺶ ﻳﺎﺑﺪ ﻣﻤﻜﻦ اﺳﺖ ﺑﺴﻴﺎري از 
  .ﺗﺘﺮاﺳﻮﻣﻴﻚ ﻇﺎﻫﺮ ﺷﻮﻧﺪ
 ﺟﻔﺖ ﭘﺮاﻳﻤﺮ ﻛﻪ ﺑﺮاي ﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي   452از ﺑﻴﻦ  ﻛﻪ ﮔﺰارش ﻧﻤﻮدﻧﺪ )6002( yaM dna hsleW  
  . ﺑﻮدﻧﺪﭘﻠﻲ ﻣﻮرف داﻳﺴﻮﻣﻴﻚ %( 3/5)ﺟﻔﺖ ﭘﺮاﻳﻤﺮ  9و ﺗﻮﻟﻴﺪ ﺷﺪه ﺑﻮد ، ﻓﻘﻂ    ﻃﺮاﺣﻲ )n4(
ﺟﺎﻳﮕﺎه دﻳﺴﻮﻣﻴﻚ ﻛﻪ در ﻣﻄﺎﻟﻌﺎت دﻳﮕﺮ ﺷﻨﺎﺳـﺎﻳﻲ ﺷـﺪه ﺑﻮدﻧـﺪ،   4ﻓﺰودن ﺑﺎ اﻫﻤﭽﻨﻴﻦ  6002 ,.la te hsleW
ﺷﻨﺎﺳﺎﻳﻲ و ﺑـﺮاي ﻣﻄﺎﻟﻌـﺎت (  n4) ﺟﺎﻳﮕﺎه دﻳﺴﻮﻣﻴﻚ ﭘﻠﻲ ﻣﻮرف را درﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي  31ﻣﺠﻤﻮﻋﺎ 
  . ژﻧﺘﻴﻚ ﺟﻤﻌﻴﺖ اﻳﻦ ﮔﻮﻧﻪ ﻣﻌﺮﻓﻲ ﻧﻤﻮدﻧﺪ
ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري  درﻳـﺎي ﺗﺎ ﻛﻨﻮن ﻣﻄﺎﻟﻌﺎت ﻣﺤﺪودي ﺑﺎ اﺳﺘﻔﺎده از ﻧﺸﺎﻧﮕﺮ رﻳﺰﻣﺎﻫﻮاره در ژﻧﺘﻴﻚ ﺟﻤﻌﻴﺖ 
،    8831، ﭘﻮرﻛـ ــﺎﻇﻤﻲ 6831، ﻧـ ــﻮروزي 5831، ﺻـ ــﻔﺮي 5831ﺧـ ــﻮش ﺧﻠـ ــﻖ )ﺧـ ــﺰر اﻧﺠـ ــﺎم ﮔﺮﻓـ ــﺖ 
ﺑﻜـﺎر  seiceps ssorCروش در ﺗﻤـﺎﻣﻲ اﻳـﻦ ﻣﻄﺎﻟﻌـﺎت  (. 9002 ,la te mihgoM ;1102 ,la te zuodhemkahC
ﺎن ﺧﺎوﻳﺎري درﻳـﺎي و ﺗﺎﻛﻨﻮن ﺗﺤﻘﻴﻘﻲ در زﻣﻴﻨﻪ ﺗﻮﺳﻌﻪ و ﻣﻌﺮﻓﻲ ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ اﺧﺘﺼﺎﺻﻲ ﻣﺎﻫﻴ ﮔﺮﻓﺘﻪ ﺷﺪ
  .ﺧﺰر و از ﺟﻤﻠﻪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺻﻮرت ﻧﮕﺮﻓﺘﻪ اﺳﺖ
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 4از  اﺳـﺘﻔﺎده  را ﺑـﺎ  ﺧـﺰر  درﻳـﺎي   روﺳﻲ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ و ﺗﺎﺳﻤﺎﻫﻲ ﻲژﻧﺘﻴﻜ ﺳﺎﺧﺘﺎر( 5831)ﺧﻮش ﺧﻠﻖ 
 ﺟﻔـﺖ  3ﻗﺮار داد ﻛﻪ  ﺑﺮرﺳﻲ ﻣﻮرد)7991,.la te yaM( ﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي  ﻣﻴﻜﺮوﺳﺘﻼﻳﺖ ﭘﺮاﻳﻤﺮ ﺟﻔﺖ
  .ﻲ ﺳﻮﻣﻴﻚ ﺑﻮدﻧﺪاز ﭘﺮاﻳﻤﺮﻫﺎ  ﭘﻠ
 ﭘﺮاﻳﻤـﺮ  ﺟﻔـﺖ  8از  اﺳـﺘﻔﺎده  اﻳﺮاﻧـﻲ را ﺑـﺎ  ﺗﺎﺳـﻤﺎﻫﻲ  ژﻧﺘﻴﻜـﻲ  ﺳـﺎﺧﺘﺎر  (8831)ﭘﻮرﻛـﺎﻇﻤﻲ و ﻫﻤﻜـﺎران 
از اﻳﻦ  ﻛﻪ ﮔﺮوﻫﻲ از  ﻗﺮار داد ﻪﻌﻣﻄﺎﻟ ﻣﻮرد )3002 yaM dna hsleW( ﺗﺎس ﻣﺎﻫﻲ درﻳﺎﭼﻪ اي ﻣﻴﻜﺮوﺳﺘﻼﻳﺖ
  .ﭘﺮاﻳﻤﺮﻫﺎ  ﭘﻠﻲ ﺳﻮﻣﻴﻚ ﺑﻮدﻧﺪ
 ﻣﻴﻜﺮوﺳـﺘﻼﻳﺖ  ﭘﺮاﻳﻤﺮ ﺟﻔﺖ 21از  اﺳﺘﻔﺎده را ﺑﺎ ﺧﺰر درﻳﺎي ژﻧﺘﻴﻚ ازون ﺑﺮون ﺳﺎﺧﺘﺎر( 6831)ﻧﻮروزي 
. ﻗـﺮار داد  ﺑﺮرﺳـﻲ  ﻣـﻮرد    0002 ,.la te nwouQcM ;7991,.la te yaM()ﺗﺎس ﻣـﺎﻫﻲ درﻳﺎﭼـﻪ اي و ﭘـﺎروﭘﻮزه 
، 5831ﺻـﻔﺮي )ﻣﻄﺎﻟﻌﻪ ژﻧﺘﻴﻚ ﺟﻤﻌﻴﺖ ﻓﻴﻠﻤـﺎﻫﻲ و ﺷـﻴﭗ ﻧﻴﺰﺑـﺎ اﺳـﺘﻔﺎده از ﭘﺮاﻳﻤﺮﻫـﺎي ﻓـﻮق اﻧﺠـﺎم ﺷـﺪ 
  (.8831ﭘﻮرﻛﺎﻇﻤﻲ 
ﺑﻤﻨﻈﻮراﺳـﺘﻔﺎده در   اﻳﺮاﻧـﻲ  ﺗﺎﺳﻤﺎﻫﻲﺑﺮاي ﻳﺎﻓﺘﻦ ﺟﺎﻳﮕﺎه ﻫﺎي دﻳﺴﻮﻣﻴﻚ در ژﻧﻮم ( 9002)ﻤﻜﺎرانﻣﻘﻴﻢ و ﻫ
ﻗـﺮار داد  ﺑﺮرﺳـﻲ  ﻣـﻮرد را ﺗﻠﻴﺖ ﺗﺎس ﻣﺎﻫﻲ  ﭘﺎروﭘﻮزه ﺎﻣﻴﻜﺮوﺳ ﭘﺮاﻳﻤﺮ ﺟﻔﺖ 45 ﺟﻤﻌﻴﺖﺳﺎﺧﺘﺎرﻣﻄﺎﻟﻌﺎت 
  ﺮ ﻧﻤﻮدﻧﺪ را در ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺗﻜﺜﻴ ﻣﻴﻚﻮﺳاﻳﻦ ﭘﺮاﻳﻤﺮﻫﺎ ﺟﺎﻳﮕﺎه ﻫﺎي ﭘﻠﻲ .  2002 ,.la te nwouQcM()
در اﻳﻦ ﺗﺤﻘﻴﻖ ﺑﺮاي اوﻟﻴﻦ ﺑﺎر ﺗﻮاﻟﻲ ﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﺷﻨﺎﺳـﺎﻳﻲ و ﺟﺪاﺳـﺎزي ﺷـﺪﻧﺪ و  
اﮔﺮﭼـﻪ  اﻳـﻦ ﭘﺮاﻳﻤﺮﻫـﺎ . ﺷـﺪﻧﺪ  )poleveD(ﭘﺮاﻳﻤﺮﻫﺎي اﺧﺘﺼﺎﺻﻲ ﮔﻮﻧﻪ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان ﻃﺮاﺣـﻲ و ﺗﻮﻟﻴـﺪ 
ﺮ ﮔﻮﻧﻪ ﻫﺎي ﻣﻮرد ﺑﺮرﺳـﻲ ﺟﺎﻳﮕﺎه ﻫﺎي ﭘﻠﻲ ﺳﻮﻣﻴﻚ را در ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان و روس ﺗﻜﺜﻴﺮ ﻧﻤﻮدﻧﺪ در ﺳﺎﻳ
ﻣﺎﻧﻨﺪ ازون ﺑﺮون، ﺷﻴﭗ و ﻓﻴﻞ ﻣﺎﻫﻲ ﺟﺎﻳﮕﺎه ﻫﺎي دﻳﺴﻮﻣﻴﻚ را ﻧﺸﺎن دادﻧﺪ ﻛﻪ اﻳﻦ ﻧﺘﺎﻳﺞ ﺑﺎ ﺳﻄﺢ ﭘﻠﻮﺋﻴـﺪي 
  .اﻳﻦ ﮔﻮﻧﻪ ﻫﺎ در ارﺗﺒﺎط اﺳﺖ
ﻧﺘﺎﻳﺞ اﻳﻦ ﺗﺤﻘﻴﻖ ﻧﻪ ﺗﻨﻬﺎ ﻣﻨﺠﺮ ﺑﻪ ﻣﻌﺮﻓﻲ ﻳﻚ ﮔﺮوه ﺟﺪﻳﺪ از ﭘﺮاﻳﻤﺮﻫـﺎي ﻣﻴﻜﺮوﺳـﺎﺗﻠﻴﺖ ﺑـﺮاي اﺳـﺘﻔﺎده در 
س ﻣﺎﻫﻲ اﻳﺮان ﺷﺪ ، ﺑﻠﻜﻪ ﺑﺮاي ﺳﺎﻳﺮ ﮔﻮﻧﻪ ﻫﺎ ي ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري درﻳﺎي ﺧـﺰر ﻣﻄﺎﻟﻌﺎت ژﻧﺘﻴﻚ ﺟﻤﻌﻴﺖ ﺗﺎ
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اﮔﺮﭼﻪ در ﻣﻄﺎﻟﻌﻪ اﻣﻜﺎن اﺳﺘﻔﺎده از ﭘﺮاﻳﻤـﺮ . ﻧﻴﺰ ﻳﻚ ﮔﺮوه ﺗﺎزه  از ﭘﺮاﻳﻤﺮﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﻣﻌﺮﻓﻲ ﻧﻤﻮد 
اﺳـﺘﻔﺎده ﺷـﺪ وﻟـﻲ ( 3-6)ﻫﺎي ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان در ﺳﺎﻳﺮ ﮔﻮﻧﻪ ﻫﺎي درﻳﺎي ﺧﺰر از ﺗﻌﺪاد ﻣﺤﺪودي ﻧﻤﻮﻧـﻪ 
ﺑﺪﻳﻦ ﺗﺮﺗﻴـﺐ از ﺻـﺮف ﻫﺰﻳﻨـﻪ و وﻗـﺖ ﺑـﺮاي ﺗﻮﺳـﻌﻪ .ﮕﺎه ﻫﺎي ﭘﻠﻲ ﻣﻮرف ﺗﻨﻮع ﺑﺎﻻﻳﻲ را ﻧﺸﺎن دادﻧﺪ ﺟﺎﻳ
  .ﭘﺮاﻳﻤﺮﻫﺎي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ در ﺳﺎﻳﺮ ﮔﻮﻧﻪ ﻫﺎ ﻧﻴﺰ ﺟﻠﻮﮔﻴﺮي ﺑﻌﻤﻞ آورد
ﺗﺎس ﻣﺎﻫﻲ  ﻣﺎﻧﻨﺪ  )052=n2(ﺑﻪ ﻃﻮر ﻛﻠﻲ ﺗﻮﺳﻌﻪ ﺟﺎﻳﮕﺎه ﻫﺎي دﻳﺴﻮﻣﻴﻚ در ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري ﺗﺘﺮاﭘﻠﻮﻳﻴﺪ 
 . ﻴﺪي ﺑﺎﻻﺗﺮ ﺑﺴﻴﺎر دﺷﻮار و ﺑﺎ ﭼﺎﻟﺶ روﺑﺮوﺳﺖ اﻳﺮان و ﻳﺎ ﺳﻄﻮح ﭘﻠﻮﺋ
ﺷﺎﻳﺪ ﺑﺘﻮان از اﻳﻦ ﭘﺮاﻳﻤﺮﻫﺎ و اﻟﮕﻮي ﺑﺎﻧﺪ ﻫﺎي ﻣﺘﻔﺎوﺗﻲ ﻛﻪ در ﮔﻮﻧﻪ ﻫﺎي ﻣﺨﺘﻠﻒ روي ژل اﻳﺠﺎ ﻣﻲ ﻛﻨﻨﺪ 
ﺑﺮاي ﺷﻨﺎﺳﺎﻳﻲ و ﺗﻔﻜﻴﻚ ﮔﻮﻧﻪ ﻫﺎي ﻣﺨﺘﻠﻒ درﻳﺎي ﺧﺰر ﻣﻨﺠﻤﻠﻪ ﺗﻔﻜﻴﻚ ﺗﺎس ﻣﺎﻫﻲ اﻳﺮان و روس 
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 :ﻣﻨﺎﺑﻊ
اﺻـﻼن : ﺗﺮﺟﻤـﻪ ()اﻳﻜﺘﻴﻮﻓـﻮن وذﺧـﺎﻳﺮ ﺻـﻨﻌﺘﻲ ) ﺧﺰر درﻳﺎي.9891.پ.و،واﻳﻮاﻧﻮو .د.آ،وﻻﻧﺴﻜﻮ. ن،ﺑﻠﻴﺎﻳﻮا
ﻣﺮﺑـﻮط ﺑـﻪ .ﻛﻤﻴﺘﻪ ﻫﺎي ﻣﺮﺑﻮط ﺑﻪ ﻋﻠﻮم وﺗﻜﻨﻴﻚ ﻫﻴﺎت ﻋﻠﻤـﻲ (ﺳﺎﺑﻖ)اﻛﺎدﻣﻲ ﻋﻠﻮم اﺗﺤﺎد ﺷﻮروي(.ﭘﺮوﻳﺰ
  ص 522.ﻣﻄﺎﻟﻌﺎت وﻣﻮﺿﻮﻋﺎت درﻳﺎي ﺧﺰر
ﺑﺮرﺳـﻲ ﺗﻨـﻮع ژﻧﺘﻴﻜـﻲ در درون وﺑ ـﻴﻦ ﭘـﻨﺞ ﺟﻤﻌﻴـﺖ ﮔﻮﺳـﻔﻨﺪ اﻳﺮاﻧـﻲ ﺑ ـﺎ اﺳـﺘﻔﺎده از ..1831.ﺑﻨﺎﺑـﺎزي،م
ﮔـﺮاﻳﺶ ژﻧﺘﻴـﻚ ودام، داﻧﺸـﻜﺪه .ﭘﺎﻳـﺎن ﻧﺎﻣـﻪ ﻛﺎرﺷﻨﺎﺳـﻲ ارﺷـﺪ ﻋﻠـﻮم داﻣـﻲ . ﻧﺸـﺎﻧﮕﺮﻫﺎي رﻳﺰﻣـﺎﻫﻮاره
  .ص 031ﻛﺸﺎورزي ، داﻧﺸﮕﺎه ﺗﻬﺮان،
.  ﺧﺰر  يدرﻳﺎ  ﻤﺎﻫﻴﺎنﺗﺎﺳ  ﻃﺮح ﺟﺎﻣﻊ ارزﻳﺎﺑﻲ ﺳﺎﺧﺘﺎر ژﻧﺘﻴﻜﻲ  ﻧﻬﺎﻳﻲ  ﮔﺰارش.8831.  ﺤﻤﺪ، ﻣ ﭘﻮرﻛﺎﻇﻤﻲ
 28-0001440170-35.  ﺻﻔﺤﻪ 613.   اﻳﺮان  ﺷﻴﻼت  زشو آﻣﻮ  ﺗﺤﻘﻴﻘﺎت  ﻣﻮﺳﺴﻪ
 DPARﺑﺮرﺳﻲ ﺗﻨﻮع ژﻧﺘﻴﻜﻲ ﺷﺶ ﺗﻮده ﺑﺰ ﺑﻮﻣﻲ اﻳﺮان ﺑﺎاﺳﺘﻔﺎده ازﻧﺸﺎﻧﮕﺮﻫﺎي .1831.ﺟﻮاﻧﺮوح ﻋﻠﻲ اﺑﺎد،ع
  ص 47ﭘﺎﻳﺎن ﻧﺎﻣﻪ ﻛﺎرﺷﻨﺎﺳﻲ ارﺷﺪ ﻋﻠﻮم داﻣﻲ ، داﻧﺸﻜﺪه ﻛﺸﺎورزي،داﻧﺸﮕﺎه ﺗﻬﺮان،. 
و   )itdeatsnedlug.Aﺑﺮرﺳﻲ ﺗﻨﻮع ژﻧﺘﻴﻜﻲ ﺗﺎس ﻣﺎﻫﻲ اﻳـﺮان و ﺗـﺎس ﻣـﺎﻫﻲ روس  .  5831، .ﺧﻮش ﺧﻠﻖ ، م
. ﭘﺎﻳـﺎن ﻧﺎﻣـﻪ دﻛﺘـﺮاي ﺗﺨﺼﺼـﻲ ﺷـﻴﻼت . درﻳـﺎي ﺧـﺰر ﺑـﺎ اﺳـﺘﻔﺎده از روش ﻣﻴﻜﺮوﺳـﺘﻼﻳﺖ  (sucisrep.A
  . ص  051. داﻧﺸﮕﺎه ﻣﻨﺎﺑﻊ ﻃﺒﻴﻌﻲ ﮔﺮﮔﺎن
درﻳﺎي ﺧﺰر ﺑﺎ اﺳـﺘﻔﺎده از روش  )sirtnevidun.A(ﺷﻴﭗ  ﺑﺮرﺳﻲ  ﺳﺎﺧﺘﺎر ﺟﻤﻌﻴﺖ ﻣﺎﻫﻲ .  5831، .ﺻﻔﺮي، م
  .ص 801. داﻧﺸﮕﺎه ﻣﻨﺎﺑﻊ ﻃﺒﻴﻌﻲ ﮔﺮﮔﺎن. ﭘﺎﻳﺎن ﻧﺎﻣﻪ ﻛﺎرﺷﻨﺎﺳﻲ ارﺷﺪ ﺷﻴﻼت. ﻣﺎﻛﺮوﺳﺘﻼﻳﺖ
در ﺑﺨــﺶ ﺷ ــﻤﺎﻟﻲ    )sutallets.A(ﻣﻘﺎﻳﺴ ــﻪ ﺟﻤﻌﻴﺘﻬ ــﺎي ﻣﻮﻟ ــﺪﻳﻦ ﻣ ــﺎﻫﻲ ازون ﺑ ــﺮون .  4831. ﺷــﻌﺒﺎﻧﻲ، ع 
ﻣﻮرﻓﻮﻟـﻮژﻳﻜﻲ و ﺑﺮﺧـﻲ از  )PLFR-RCP(ﻣﻮﻟﻜـﻮﻟﻲ  و ﺟﻨﻮﺑﻲ درﻳـﺎي ﺧـﺰر ﺑـﺎ روﺷـﻬﺎي ( رودﺧﺎﻧﻪ وﻟﮕﺎ)
داﻧﺸـﻜﺪه ﺷـﻴﻼت و ﻣﺤـﻴﻂ زﻳﺴـﺖ ، داﻧﺸـﮕﺎه ﻋﻠـﻮم . ﭘﺎﻳﺎن ﻧﺎﻣـﻪ دﻛﺘـﺮي ﺷـﻴﻼت . ﻧﺮﻣﺎﺗﻴﻮﻫﺎي ﺗﻜﺜﻴﺮ آن
  . ص  021. ﻛﺸﺎورزي و ﻣﻨﺎﺑﻊ ﻃﺒﻴﻌﻲ ﮔﺮﮔﺎن
 ٧٧  ………………………………………………………………  ﺷﻨﺎﺳﺎﻳﻲ و ﺟﺪاﺳﺎزي ﻣﻴﻜﺮوﺳﺎﺗﻠﻴﺖ ﺗﺎﺳﻤﺎﻫﻲ اﻳﺮاﻧﻲ
 TSEﺣﻔﺎﻇــﺖ ﺷــﺪﮔﻲ وﺗﻮاﻧ ـﺎﻳﻲ اﻳﺠــﺎد ﭘﻠ ــﻲ ﻣﻮرﻓﻴﺴــﻢ ﻣﻴﻜﺮوﺳــﺎﺗﻼﻳﺘﻬﺎي .2831.ﻋﺮﻓ ــﺎﻧﻲ ﻣﻘﺪم،وﺣﻴ ــﺪ
ﭘﺎﻳـﺎن ﻧﺎﻣـﻪ ﻛﺎرﺷﻨﺎﺳـﻲ ارﺷـﺪ ﺑﻴﻮﺗﻜﻨﻮﻟـﻮژي .اﻳـﺮان   easonimugeLز ﮔﻮﻧﻪ ﻫﺎي ﻣﺮﺗﻌﻲ ﺧﺎﻧﻮادهدرﺗﻌﺪادي ا
  ص431داﻧﺸﻜﺪه ﻛﺸﺎورزي ،داﻧﺸﮕﺎه ﺻﻨﻌﺘﻲ اﺻﻔﻬﺎن،.ﻛﺸﺎورزي ،
در رودﺧﺎﻧـ ــﻪ ( )sucisrep resnepicAﺑﺮرﺳـ ــﻲ ﺗﻨـ ــﻮع ژﻧﺘﻴﻜـ ــﻲ ﺗﺎﺳـ ــﻤﺎﻫﻲ اﻳﺮاﻧـ ــﻲ .1831.ﻋﻄـ ــﺎﻳﻲ،ف
ﭘﺎﻳـﺎن ﻧﺎﻣـﻪ . واﻃﻼﻋـﺎت ﻣﻮرﻓﻮﻟـﻮژﻳﻜﻲ  ANDtmروي PLFR-RCPﺳﻔﻴﺪرودﺑﺎاﺳـﺘﻔﺎده از روش ﻣﻮﻟﻜـﻮﻟﻲ 
  ص 751ﻛﺎرﺷﻨﺎﺳﻲ ارﺷﺪ ﻋﻠﻮم ﺟﺎﻧﻮري،داﻧﺸﻜﺪه ﻋﻠﻮم ﭘﺎﻳﻪ،داﻧﺸﮕﺎه ﺷﻬﻴﺪﺑﻬﺸﺘﻲ،
در ﺳـﻮاﺣﻞ ﺟﻨـﻮﺑﻲ درﻳـﺎي ﺧـﺰر و  )sirtnevidun.A(ﻣﻘﺎﻳﺴﻪ ﺗﻨﻮع ژﺗﻴﻜـﻲ ﻣـﺎﻫﻲ ﺷـﻴﭗ  . 2831. ﻗﺎﺳﻤﻲ، ا
ﻲ ارﺷـﺪ ﺑﻴﻮﻟـﻮژي درﻳـﺎ، داﻧﺸـﻜﺪه ﭘﺎﻳﺎن ﻧﺎﻣﻪ  ﻛﺎرﺷﻨﺎﺳ ـ. )PLFR-RCP(رودﺧﺎﻧﻪ اورال ﺑﺎ اﺳﺘﻔﺎده از روش 
  .ص 47داﻧﺸﮕﺎه ﺗﺮﺑﻴﺖ ﻣﺪرس، . ﻋﻠﻮم درﻳﺎﻳﻲ
.  DPARﺗﺸﺨﻴﺺ ﻣﻮﻟﻜﻮﻟﻲ ﺗـﺎس ﻣـﺎﻫﻲ اﻳـﺮان و ﺗـﺎس ﻣـﺎﻫﻲ روس ﺑـﺎ اﺳـﺘﻔﺎده از روش . 0831. ﻗﺮاﻳﻲ،ا،
  . ص 18داﻧﺸﻜﺪه ﻣﻨﺎﺑﻊ ﻃﺒﻴﻌﻲ ، داﻧﺸﮕﺎه ﺗﻬﺮان، . ﭘﺎﻳﺎن ﻧﺎﻣﻪ ﻛﺎرﺷﻨﺎﺳﻲ ارﺷﺪ ﺷﻴﻼت
داﻧﺸـﮕﺎه ﺻـﻨﻌﺘﻲ ،ﺷـﻬﺮﻳﻮر  7-4. در اﺻﻼح ﻧﺒﺎﺗﺎت اﻳﺮانANDﺸﺎﻧﮕﺮﻫﺎي ﻛﺎرﺑﺮد ﻧ. 5731. ب ،ﻗﺮه ﻳﺎﺿﻲ
  .اﺻﻔﻬﺎن
اﻧﺘﺸﺎرات ﺷﺮﻛﺖ ﺳﻬﺎﻣﻲ ﺷـﻴﻼت اﻳـﺮان، ﭼـﺎپ ﻧﻘـﺶ ﻣﻬـﺮ، . ﻣﺎﻫﻴﺎن ﺧﺎوﻳﺎري اﻳﺮان. 2831. ﻛﻴﻮان، اﻟﻒ،
 .     ص 004
ﺎده از درﻳـﺎي ﺧـﺰر ﺑـﺎ اﺳـﺘﻔ  (sutallets.A  )ﺑﺮرﺳﻲ ﺳﺎﺧﺘﺎر ژﻧﺘﻴﻜﻲ  ﻣﺎﻫﻲ ازون ﺑﺮون.  6831، .ﻧﻮروزي ، م
داﻧﺸـﮕﺎه آزاد، واﺣـﺪ ﻋﻠـﻮم و . ﭘﺎﻳـﺎن ﻧﺎﻣـﻪ دﻛﺘـﺮاي ﺗﺨﺼﺼـﻲ ﺷـﻴﻼت . روش ﻣﻮﻟﻜﻮﻟﻲ ﻣﻴﻜﺮوﺳﺘﻼﻳﺖ 
 .ص  961. ﺗﺤﻘﻴﻘﺎت ﺗﻬﺮان
 gniniats revlis A.9002 ,.S.H ,gnauH ,.G.X ,eH ,.Q ,gnahZ ,.Y ,uohZ ,.H ,gnehC ,.L.L ,eiX ,.W.Z ,nA
 .tnemtaerterp dna noitaxif tuohtiw sleg edimalyrcaylop ni sdica cielcun rof erudecorp
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ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٨٢ 
 
LOCUS JF773768 150 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-02 microsatellite sequence.  
ACCESSION JF773768  
VERSION JF773768  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases ito 150)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases ito 150)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.150  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=’Ape-02”  




1 accacgactg cattcaatgc aatcaaacat accgttctgt gggacagtga gaatcattct  
61 gtggggtgtt tttcaatgtg tgtgtgtgtg tgtgtgtgtg tgttcaaccc cactgagctt  
121 agatatttac cttcttcagc aggacgaatt 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٨٣ 
 
LOCUS JF773769 298 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-03 microsatellite sequence.  
ACCESSION JF773769  
VERSION JF773769  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 298)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 298)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .298  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-03”  




1 atttcggaga aaccttcaga gagagaggga gcgacaaact tactcctgag aggagaaaga  
61 agaggagaga ggagaggaga ggagaggaga gaggttaatt taacaatgtc acaaacacac  
121 acagcgacag acagacagac agacagacag acagacagac agacagacag acagacagac  
181 agacacagac actcacttgt agctgtggaa taccatatca ttgactgtgg gctggttttt  




ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٨٤ 
 
LOCUS JF773770 263 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-04 microsatellite sequence.  
ACCESSION JF773770  
VERSION JF773770  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 263)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 263)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .263  
/organism=Acipenser persicus”  
/mol_type=’genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-04”  




1 acaaaaatct tcactaacat acaattgaac aagaactact gcaatctaat caggactgat  
61 aaaggcacga cgctacaact acagaattcc actgtatata cacacacaca cacacacgtg  
121 tgcagtatta tacatattat ttcttctggg gacacggtat ttgtcaggtt gagatgaact  
181 gatgagtttc catcaatgga tattgtgatc ctctcccgct aggagctttt gattcactcg  
241 cagtcattaa agccatcgaa atg
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٨٥ 
 
LOCUS JF773771 253 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-05 microsatellite sequence.  
ACCESSION JF773771  
VERSION JF773771  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 253)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 253)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .253  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=’taxon:61 968”  
/clone=”Ape-OS”  




 1   caccacagct cccagttcac tgaaccattg gagtattgag gcactgcctg ctgcctaaaa  
 61 cagcagacag acagacagac agacagacac agagccccac aatcctgttc agtctgacac  
121 tacaatagaa ttccttgttg gtgtgcgttt actgttgggc aatgtagaga aagtggagcc  
181 gatgggttaa taaaccccct ccccctctct acaggggcag gcgaggctaa cttcgacgct  
241 ctggactcga acc 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٨٦ 
 
LOCUS JF773772 302 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-06 microsatellite sequence.  
ACCESSION JF773772  
VERSION JF773772  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 302)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 302)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.302  
/organism=’Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-06”  




1 atttcggaga aaccttcaga gagagaggga gcgacaaact tactcctgag aggagaaaga  
61 agaggagaga ggagaggaga ggagaggaga gaggttaatt taacaatgtc acaaacacac  
121 acagtgacag acagacagac agacagacag acagacagac agacagacag acagacagac  
181 agacagacac agacactcac ttgtagctgt ggaataccat atcattgact gtgggctggt  
241 ttttctgcna gggctgcatc tgacgaaact ganagaagag aagagatttc acattgctgt  
301 gc 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٨٧ 
 
LOCUS JF773773 411 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-07 microsatellite sequence.  
ACCESSION JF773773  
VERSION JF773773  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases it o 411)  
AUTHORS MoghimM., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases it o 411)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-2011) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box96i, Sari, Mazandaran48i75-iii3, Iran  
FEATURES Location/Qualifiers  
source 1.411  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=’Ape-07”  




1 aattcgcctg cacaccagca ttcagggatc ctgtctccag ctttctgcag ttttaagaag  
61 tcttacaaaa ccgtggtgga gaattagaaa ttaatgagca cagcttccgt gactagaggc  
121 tttagctgtc ggcaaaatcc atgcagagag agtcagcggg tctcctctct ctctctctct  
181 ctctctctgt ntctcnctct ytctctcccc ctmccctctc tctctgtgtg tctctctctc  
241 tctctctctc tcttacaccc tctctctctc tctctccatt aaagacttgg cagaacgaat  
301 ctatctcctt gtaaaagatc catacatagt gtagattaat cagacgctgc tctggtctct  
361 gacagccctg actgtgaatt gtggcacaat tgatagttct gggtgttttg t 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٨٨ 
 
LOCUS JF773774 491 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-08 microsatellite sequence.  
ACCESSION JF773774  
VERSION JF773774  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 491)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 491)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.491  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-08”  




1 agttcgcccg agttccctgt ggctttgctg ccatgaaaga cgtgcggacc ggcagccacg  
61 aggaccggtg agagtgactc ccagcgccag cccctgtgtc tgtctgtttg ttccacagtg  
121 cctgtgtgtg tgtgggtgtc tctgagtctc tctctctctc tctctctctc tctctctctc  
181 tctctctctc tctctctctc tctctctctc tctctctctc tctctctctc gcacacacac  
241 caaagaattt cccttaaaag aaattgcagt gggtctccaa tccctggcca cctaatgagg  
301 cgataccaga gctggcagtt tgtaaatgga ttttcaagga aatttaccca tcaaagtatg  
361 caggatattg gcaaatctct ggcaggaaca acagacttac actttgtgca ttaaaaaaaa  
421 acactccctt tctttcactg atgatcacaa tgcagctagc taatacatag gcatggacta  






ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٨٩ 
 
 
LOCUS JF773775 555 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-09 microsatellite sequence.  
ACCESSION JF773775  
VERSION JF773775  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 555)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 555)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.555  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=’taxon:61 968”  
/clone=”Ape-09”  




1 catttcactg ccacatttgc ttaaggataa tacaacttct cagaggtaac attactacac  
61 agaatcaaca aatgaaccag ccctgtaata cctatagatg atcaatagtg aaaagaaagc  
121 attgacttca ttttatgtgg tagatgcata ctggatcagc tccagtttgc agtgcatgca  
181 gattaccatt ggcaccttga atatgtgttc acctgtcgtg gcagtcccct ttgattcatt  
241 cccggtttcc actgtaaata tcaatagttt agcaggtcca acccagcgca ccacaagcaa  
301 aacaagctgc agtttaacac atccaagaaa taaaccaggg gtcattgttc tctctctctc  
361 tctctctctc tctctctctc tctctctctc tctctctctc tctctctctc tctctctctc  
421 cattaaagac ttggcagaac gaatctatct ccttgtaaaa gatccatata tagtgtagat  
481 taatcaggcg ctgctctggt ctctgacagc cctgactgtg aattgtggca caattgatag  
541 ttctgggtgt tttgt  
 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٩٠ 
 
 
LOCUS JF773776 302 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape- 10 microsatellite sequence.  
ACCESSION JF773776  
VERSION JF773776  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 302)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 302)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.302  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=’taxon:61 968”  
/clone=”Ape- 10  




1 atttcggaga aaccttcaga gagagaggga gcgacaaact tactcctgag aggagaaaga  
61 agaggagaga ggagaggaga ggagaggaga gaggttaatt taacaatgtc acaaacacac  
121 acagtgacag acagacagac agacagacag acagacagac agacagacag acagacagac  
181 acagacactc acttgtagct gtggaatacc atatcattga ctgtgggctg gtttttctgc  
241 gagggctgca tctgacgaaa ctgagagaag agaagagatt tcacattgct gtgcttctgc  
301 ga  
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٩١ 
 
LOCUS JF773777 261 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-11 microsatellite sequence.  
ACCESSION JF773777  
VERSION JF773777  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 261)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 261)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-2011) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box96i, Sari, Mazandaran48i75-iii3, Iran  
FEATURES Location/Qualifiers  
source 1..261  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:6i 968”  
/clone=’Ape-11”  




1 accacagctc ccagttcact gaaccattgg agtattgagg cactgcctgc tgcctaaaac  
61 agcagacaga cagacagaca gacagacaca gagccccaca atcctgttca gtctgacact  
121 acaatagaat tccttgttgg tgtgcgttta ctgttgggca atgtagagaa agtggagccg  
181 atgggttaat aaaccccctc cccctctcta caggggcagg cgaggctaac ttcgacgctc  
241 tggactcgaa cgcttctgcg a  
 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٩٢ 
 
LOCUS JF773778 298 bp DNA linear VRT13-APR-2011  
DEFI NITION Acipenser persicus clone Ape- 12 microsatellite sequence.  
ACCESSION JF773778  
VERSION JF773778  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 298)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 298)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .298  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape- 12”  




1 agttcaacaa ccacttatta aacatttaca caccgataca ataggattga cattgttttc  
61 aatggtaaca gacagctatc ctcattatag cagaatgcaa gtaatttttc tatgacagcc  
121 ttcaacattc tccttattga gggggatttc tttctcttct cttctcctct ctctctctct  
181 ctctctctct ctcaagcctg ttttggcaag aacacttgtt ttcgtaacgt ttccatttgg  
241 ggaaaaatcg ttgtgaatgc caagcagcct gccgtcacat ttacagacat ttttaaaa
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٩٣ 
 
LOCUS JF773779 292 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape- 13 microsatellite sequence.  
ACCESSION JF773779  
VERSION JF773779  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 292)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 292)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .292  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA  
/db_xref=”taxon:61 968”  
/clone=’Ape- 13”  




1 acagcaatgt gaaatctctt ctcttctctc agtttcgtca gatgcagccc tcgcagaaaa  
61 accagcccac agtcaatgat atggtattcc acagctacaa gtgagtgtct gtgtctgtct  
121 gtctgtctgt ctgtctgtct gtctgtctgt ctgtctgtct gtctgtcact gtgtgtgttt  
181 gtgacattgt taaattaacc tctctcctct cctctcctct cctctctcct cttctttctc  




ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٩٤ 
 
LOCUS JF773780 250 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape- 14 microsatellite sequence.  
ACCESSION JF773780  
VERSION JF773780  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 250)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 250)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .250  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape- 14”  




1 atttcgtgtc tgtccttaat tggtgaaatt cataccgtct aattctcgat tacaaaaaga  
61 gagagagaga gagagagaga gagagagaga gagagagaga gagggagaga gagagagaga  
121 gagagagaga gagagagaga cgccacggac attgtgagat ttacagtatt tacaaaacat  
181 ctggatccac tttatgaact ctaaaaataa caaataaata aaagcactgt gcttctgcga  
241 tcaaggcctt  
 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ  …………………………………………………………………  ٩٥ 
 
LOCUS JF773784 256 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape- 18 microsatellite sequence.  
ACCESSION JF773784  
VERSION JF773784  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 256)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 256)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Siraj,S.S., Panadam,J.M.,  
Pourgholam,R., Pourkazemi,M. and Goroghi,A.  
TITLE Direct Submission  
JOURNAL Submitted (03-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .256  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape- 18”  




1 acggagggac agggttccag gggtcttacg cgtcnatgtc ctgcagcagg tccagtttgc  
61 tggggaagat ttcagagagc agcactctaa cnaacgggag accgagggcc tgtanacgat  
121 actcaaggtg ctgcanagag agagagagag agagagagag agagagggag atacatgacc  
181 tgnagaagag agagagagag agagatagag agagaggaga ggagagagag agagagagag  













[Sign In]  [Register] 
 
PubMed Nucleotide Protein Genome Structure PMC Taxonomy OMIM Books 
Search  for 
    
 
Limits Preview/Index History Clipboard Details 
 
Display    Show       Hide: sequence all but gene, CDS and mRNA features 
 
Range: from    to             Reverse complemented strand   Features:   








LOCUS EU483155 236 bp DNA linear VRT 04-MAR-2008 
DEFINITION Acipenser persicus clone Ape-19 microsatellite sequence. ACCESSION
 EU483155 
VERSION EU483155.1 GI:169125790 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 236) 
AUTHORS Moghim,M., Tan,S.G., Pourkazemi,M., Panandam,J.M., Siraj,S.S. and 
Heist,E.J. 
TITLE Isolation and characterization of microsatellite in Persian sturgeon 
JOURNAL Unpublished
 
REFERENCE 2 (bases 1 to 236) 
AUTHORS Moghim,M., Tan,S.G., Pourkazemi,M., Panandam,J.M., Siraj,S.S. and 
Heist,E.J. 
TITLE Direct Submission 



















1 actcaacctg gggggggtta gaaagcacag atgagcctct ttctctgatt acacacacac 
61 acacacacac acacacacac tcaccactcc ctgacattca gttctgggcc tctgtcacgt 
121 agactgagaa tggtgctcag gtcaggagtg aaaagctagc agatttagtc cactgtgcca 
181 ccttgcgttc acttacgcct aaataatcct cagcatgtgt ttgggggagg aagggt 
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LOCUS EU531732 365 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-20 microsatellite sequence. ACCESSION
 EU531732 
VERSION EU531732.1 GI:170676426 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 365) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 365) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (29-FEB-2008) Stock Assessment Dept, Caspian Sea Ecology 





























61 agcagacaga cagacagaca gacatacaca gagccccaca atcctgttta gtttgacact 
121 acaatataat tgcttcttct tggtgtctct gttagtttac tccattctac cagagtttag 
181 tttcattaaa gctgcagaca gacagagccc cacagtcctg ttcagtctga cactacaata 
241 gaattccttg ttggcgtgcg tttactgttg ggcaatgtag agaaagtgga gccgatgggt 
301 taataaaccc ccccccctct ctacaggggc aggcgaggct aacttcgacg ctctggactc 
361 gaacc
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LOCUS EU531733 636 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-21 microsatellite sequence. ACCESSION
 EU531733 
VERSION EU531733.1 GI:170676427 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 636) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 636) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (29-FEB-2008) Stock Assessment Dept, Caspian Sea Ecology 



























1 actgggagca gtttggctcc gccccctccg aggggttgga ccccgccctc gcggacagga 
61 agaggaggcg gaacctgcag ctggtggggt gctgcgtgct ggtgatgctg gccagcctgg 
121 gggcgcacta cttcggattc aggtaggggg cgccctcgag cagggctagt cagtcagggt 
181 gcgagcacgt agaccagcac agaaacctgg accaggggac acggtgtgac agtgaagcgg 
241 agacagacga gggagagaca gacacactga gagacacaga gacacacgga cacaccaaga 
301 cagacagaca gacagacaca ctgacacaca gagacagaca gacagacaca ctgacacaga 
361 cagacacact tactctcaga cagacacatt gacacacaga cagacagaca gacagacaga 
421 cagacagact gacacacaga gacagacaga cagacacact gacacacaga gacagacaga 
481 ctgacacact gacacagaga cagacaaaca gagacagaca gacacattga cacacagaga 
541 cagacagaca cacacactca cacacactca gacacactga cacacagaga cagacacact 
601 gacacactga cactgatgtg tctcacgtcc cgaatt 
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LOCUS EU531734 296 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-22 microsatellite sequence. ACCESSION
 EU531734 
VERSION EU531734.1 GI:170676428 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 296) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 296) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (29-FEB-2008) Stock Assessment Dept, Caspian Sea Ecology 




















1 acagcaatg gaaatctctt ctcttctctc agtttcgtca gatgcagccc tcgcagaaaa 
61 accagcccac agtcaatgat atggtattcc acagctacaa gtgagtgtct gtgtctgtct 
121 gtctgtctgt ctgtctgtct gtctgtctgt ctgtctgtct gtctgtctgt cactgtgtgt 
181 gtttgtgaca ttgttaaatt aacctctctc ctctcctctc ctctcctctc tcctcttctt 
241 tctcctctca ggagtaagtt tgtcgctccc tctctctctg aaggtttctc cgaaat 
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LOCUS EU531735 260 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-24 microsatellite sequence. ACCESSION
 EU531735 
VERSION EU531735.1 GI:170676429 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 260) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 260) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (29-FEB-2008) Stock Assessment Dept, Caspian Sea Ecology 





















1 acgcacacac acgcacatac atacacacac acacacacac acacacacac actcactgtg 
61 ttgttattac cagtagaaag acaataatat atacacatac actaatcgat aagaaaaata 
121 catccagcct aataaacaag atatgcaata agaacaacgt tttttgtttg tctttttatt 
181 ttggcgtata gtgccgtgtc ccgtgttttg tgttcaaacc ttttattttc tgtgctgttt 
241 tattaaatgc tgagcgaaac 
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LOCUS EU531736 259 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-25 microsatellite sequence. ACCESSION
 EU531736 
VERSION EU531736.1 GI:170676430 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 259) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 259) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 





















1 agttcgcccg agttccctgt ggctttgctg ccatgaaaga cgtgcggacc ggcagccacg 
61 aggaccggtg agagtgactc ccagcgccag cccccgtgtc tgtctgtctg tttgatccac 
121 aatgctctct atctctctct cggactcctt gctctctctc tctctctctc tctctctctc 
181 tctctctctc tctctctgac tccttgctct ctgtctctct ccagcatgga ctcgttcttc 
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LOCUS EU531737 296 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-26 microsatellite sequence. ACCESSION
 EU531737 
VERSION EU531737.1 GI:170676431 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 296) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 296) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 





















1 atttcggaga aaccttcaga gagagaggga gcgacaaact tactcctgag aggagaaaga 
61 agaggagaga ggagaggaga ggagaggaga gaggttaatt taacaatgtc acaaacacac 
121 acagtgacag gcagacagac agacagacag acagacagac agacagacag acagacagac 
181 agacacagac actcacttgt agctgtggaa taccatatca ttgactgtgg gctggttttt 
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LOCUS EU531738 285 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-27 microsatellite sequence. ACCESSION
 EU531738 
VERSION EU531738.1 GI:170676432 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 285) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 285) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 





















1 acttgaacat ctcagccaga aagaacgagt ccatgctgga gagagagaca gagagcaagg 
61 agtgagagag agagagagag agagagagag agagagagag agagagagag agagagagag 
121 agagagagag agagagagac tcaaagaccc ccacacacac acgggcactg tggaacaaac 
181 aaacagacac gggggcgggc gctgggagtc actctcaccg gtcctcgggg ctgccggtcc 
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LOCUS EU531739 227 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-28 microsatellite sequence. ACCESSION
 EU531739 
VERSION EU531739.1 GI:170676433 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 227) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 227) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 




















1 accgctgcca agacctcgct gaggccaaga aacagcgctc agacccgtga gacacaactg 
61 tctgtctgtc tgtctgtctg tctgtctgtc tgtctgtctg tcactgtgtg tgtttgtgac 
121 attgttaaat taacctctct cctctcctct cctctcctct ctcctcttct ttctcctctc 
181 aggagtaagt ttgtcgctcc ctctctctct gaaggtttct ccgaaat 
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LOCUS EU531740 251 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-29 microsatellite sequence. ACCESSION
 EU531740 
VERSION EU531740.1 GI:170676434 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 251) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 251) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 




















1 acctgctgct gtataaacta tggacagaaa tgaaagcttt tatattaact ttattgttat 
61 tttatacact gaataccgca tacacacaat gaatacactc tgaatacaca cactgaatat 
121 atgcattctg aatacataca ctgaatacat gcattctgaa tacacactgt gaatacacac 
181 acacacacac acacacacac acacacacac acacacacac acagacacag acagacagac 
241 acacagtccg t 
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LOCUS EU531741 229 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-30 microsatellite sequence. ACCESSION
 EU531741 
VERSION EU531741.1 GI:170676435 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 229) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 229) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 




















1 actctctgtg tgaagagacg cctccttccc tccagggcta cctccagctg tgtgtgtcct 
61 ggcgctgcgt cgacccgccc tgcatcctgc atgctttgag ttttattatt ttaatttgtg 
121 tgtgtgtgtg tgtgtgtgtt tgatttcaga accgtctcaa ctcatccagc cggttggaca 
181 ccagtgtcca gagtctgagg agcgagctgg aggagacgct ggacgaaaa 
 
Disclaimer |  Write to the Help 
Desk 












[Sign In]  [Register] 
 
PubMed Nucleotide Protein Genome Structure PMC Taxonomy OMIM Books 
Search  for 
    
 
Limits Preview/Index History Clipboard Details 
 
Display    Show       Hide: sequence all but gene, CDS and mRNA features 
 
Range: from    to             Reverse complemented strand   Features:   








LOCUS EU531742 399 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-31 microsatellite sequence. ACCESSION
 EU531742 
VERSION EU531742.1 GI:170676436 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 399) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 399) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 
























1 agttcgcccg agttccctgt ggcttcgctg ccatgaaaga cgtgcggacc ggcagccacg 
61 aggaccggtg agagtgactc ccagcgccag cccctgtgtc tgtctgtttg ttccacagtg 
121 cctgtgtgtg tgtgggtgtc tctgagtctc tctctctctc tctctctctc tctctctctc 
181 tctctctctc tctctctctt ctctctctct ctctcgaacg tgcactggct ctttgtctta 
241 cgcgtatgtg tgggttcctc ctatctcgct cacacacgcg cgcggcgcgc gggcgcgcgc 
301 gcgcgccccc cgcccccttt ctctctagat acatagactc acctgtccct ctgtctctat 
361 ctatgttttt ttgagagaga catccctccc tctctcccc 
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LOCUS EU531743 296 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-32 microsatellite sequence. ACCESSION
 EU531743 
VERSION EU531743.1 GI:170676437 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 296) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 296) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 





















1 atttcggaga aaccttcaaa gagagaggga gcgacaaact tactcctgag aggagaaaga 
61 agaggagaga ggagaggaga ggagaggaga gaggttaatt taacaatgtc acaaacacac 
121 acagtgacag acagacagac agacagacag acagacagac agacagacag acagacagac 
181 agacacagac actcacttgt agctgtggaa taccatatca ttgactgtgg gctggttttt 
241 ctgcgagggc tgcatctgac gaaactgaaa aaaaaaaaaa gatttcacat tgctgt 
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LOCUS EU531744 302 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-33 microsatellite sequence. ACCESSION
 EU531744 
VERSION EU531744.1 GI:170676438 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 302) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 302) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 






















1 aattcgtttt tctccttgct aatatattgt gctctcccat aattgtttac tgaagtatgc 
61 taaacacacc ctccttatct ttagcttacc aatttaaaaa cttgctgatc taaccatttc 
121 tttgctacat atgttaatag caggtaaata gaactgaaga gcatctctaa ctcagatcaa 
181 agacctcaca tatctatcta tctatctatc tatctgtcta tctcctatct atctatctat 
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LOCUS EU531745 199 bp DNA linear VRT 29-MAR-2008 
DEFINITION Acipenser persicus clone Ape-34 microsatellite sequence. ACCESSION
 EU531745 
VERSION EU531745.1 GI:170676439 
KEYWORDS . 
SOURCE Acipenser persicus (Persian sturgeon) ORGANISM
 Acipenser persicus 
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Actinopterygii; 
Chondrostei; Acipenseriformes; Acipenseridae; Acipenser. 
REFERENCE 1 (bases 1 to 199) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. 
TITLE Isolation and Characterization of Microsatellite Markers in Persian 
Sturgeon 
JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 199) 
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S. and 
Panandam,J.M. TITLE
 Direct Submission 
JOURNAL Submitted (01-MAR-2008) Stock Assessment Dept, Caspian Sea Ecology 




















1 acacctgttt gtctctgtgt cagtgactta cccaccaccc tcccacaata tattacacac 
61 acacacacac acacagtgca gtccgtttat aagaatcacg gatataagaa tcaaccgcat 
121 atagtgatca aaaccgctgg gaccagatta ttcctaaacc aaccaatgta agaatcaagc 





ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773785 642 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-38 microsatellite sequence.  
ACCESSION JF773785  
VERSION JF773785  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 642)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 642)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .642  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-38”  




1 aattcgggcg tgtgacactg tcagtgtctg tgtgtcagtg tgtctgtctc tgtgtgtcag  
61 tgtgtctgtg cgtgtgtgtg tgtgtgtctg tctgtctctg tgtgtcaatg tgtctgtctg  
121 tctctgtttg tctgtctctg tgtcagtgtg tctgtctgtc tgtctctgtg tgtcagtgtg  
181 tctgtctgtc tgtctgtctc tgtgtgtcag tctgtcagtc tgtctgtctg tctgtctgtc  
241 tgtgtgtcaa tgtgtctgtc tgtgtgtaag tgtgtctgtc tgtgtcagcg tgtctgtctg  
301 tctgtctctg tgtgtcagtg tgtctgtctg tctgtctgtc tgtcttggtg tgtccgtgtg  
361 tctctgtgtc tctcagtgtg tctgtctctc cctcgtctgt ctccgcttca ctgtcacacc  
421 gtgtcccctg gtccaggttt ctgtgctggt ctacgtgctc gcaccctgac tgactagccc  
481 tgctcgaggg cgccccctac ctgaatccga agtagtgcgc cctcaggctg gccagcatca  
541 ccagcacgca gcaccccacc agctgcaggt tccgcctcct cttcctgtcc gcgagggcgg  
601 ggtccaaccc ctcggagggg gcggagccaa actgctccca gt
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773786 311 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-39 microsatellite sequence.  
ACCESSION JF773786  
VERSION JF773786  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases ito 311)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases ito 311)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-i113, Iran  
FEATURES Location/Qualifiers  
source 1.311  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-39”  




1 gcttccccgg gtttgtgtgt tcgggtccct ggggaagggg gaaggggaga gagagaacga  
61 gagagcgaga gagagagaga cacagagaga gagagagaca cacacagaga gagagagaca  
121 gacagacaga cagagagaga cacagagaga gagacacaga cagagagaca cagagagaaa  
181 gagggagaca cagagagaga gacacaaaga gagagagaga gagagagaga gagagagaga  
241 gagagagaga gagagagaga gagagagaga gagagagaga tcagtgcaca gtcaccacaa  
301 tacagcgcag t 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773787 705 bp DNA linear VRT 13-APR-20i1  
DEFINITION Acipenser persicus clone Ape-40 microsatellite sequence.  
ACCESSION JF773787  
VERSION JF773787  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 705)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 705)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.705  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-40”  




1 actatttttg gcagacacac acacacacac acacacacac acttacacag acacacggat  
61 acccacacac acacacacac ttacacaaca cacggatacc cacacacaca cagagacaca  
121 aacacacaca cacacacaca cacacactta cacagcacac ggatacccac acacacagac  
181 acacacacac agagtcactg ataatgagag agaggagaca cacacacaca cacagacaca  
241 cacacgcaga gtcactgatg agagagagga gccacacaca cacacacaca cacacagtgt  
301 cagtgataat gagagagagg agacgcacac acacacacac acagtgtcag tgataatgag  
361 agagaggaga cacacacaca cacacacaca gtgtcagtga taatgagaga gaggagacac  
421 acacacacac acacacacac acagccctgc tccgcaaaca cacatacgca gccctgctcc  
481 gcacacacac acacacacac acacacagcc ctgctccaca cacatacaaa cacagccctg  
541 ttccacacac acacacacac acacacacac acagccctgc gccacacaca cacacacaca  
601 cacagcccgt gcgccacaca cacacacaca cacagctctg ctcccacaca cacacacaca  
661 cacacacaca cacacacaca ccgcacagtc tacgagagcg ctggt 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
 
LOCUS JF773788 554 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-42 microsatellite sequence.  
ACCESSION JF773788  
VERSION JF773788  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 554)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 554)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.554  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-42”  




1 acatcgtgcc cactgtttta ccttgacatt tgcttaaacc tttagaatta gcaaatgtat  
61 actgtatatt ttaagtttga cactgtctaa gctaattgcg ctctctctct ctctctctct  
121 ctctctctct ctctctcaat ccaactcaaa gcttaatagc tagttgtatc atcctaaaat  
181 ccaacacaac atagtttttt tcagtgtcct acacaccaca acacaacagc caaccgtcct  
241 agaatccaac ccaacggcat tgcatcctag aatcaaaaag ggacaacaca atacagcata  
301 acgtcctatt atctcatgag gggcagcagg atgcatagca tcctcctatc ctgaaaggga  
361 ggagtgcatc ctatattcca tcacaacaca acacatctgc ctagcatcgt agaatcctac  
421 acaataccat agtttaacgt gcctttcttt tacacctgtc gcctcatatc tttcataaag  
481 gaagcagaca ggttgttgaa aaatagtatt gatctgctcc acatcccagg agatgaagac  
541 caacatcacg agcc  
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773789 289 bp DNA linear VRT 1 3-APR-201 1  
DEFINITION Acipenser persicus clone Ape-43 microsatellite sequence.  
ACCESSION JF773789  
VERSION JF773789  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 289)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 289)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l7s-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .289  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-43”  
repeat_region 1 . .289  
/rpt_type=tandem  
ORIGIN  
1 agttcgcccg agttccctgt ggctttgctg ccatgaaaga cgtgcggacc ggcagccacg  
61 aggaccggtg agagtgactc ccagcgccag cccctgtgtc tgtctgtttg ttccacagtg  
121 cctgtgtgtg tgtgggtgtc tctgagtctc tctctctctc tctctctctc tctctctctc  
181 tctctctctc tctctctgat tacgttcatg tgaacatgtg ttaatatact gttaggtttc  
241 ttaaattttc actttggaaa aagacatgct tttgtttgtg tatgtctgt  
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773790 411 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-46 microsatellite sequence.  
ACCESSION JF773790  
VERSION JF773790  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases ito 411)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases ito 411)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-20i 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box96i, Sari, Mazandaran48i75-iii3, Iran  
FEATURES Location/Qualifiers  
source 1.411  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:6i 968”  
/clone=”Ape-46”  




1 acaaaacacc cagaactatc aattgtgcca caattcacag tcagggctgt cagagaccag  
61 agcagcgcct gattaatcta cactatatat ggatctttta caaggagata gattcgttct  
121 gccaagtctt taatggagag agagagagag agagagagag agagagagag agagagagag  
181 agagagagag gggaggggga gagagagaga gagagagaga gagacagaga cagagacaga  
241 gagagaggag acccgctgac tctctctgca tggattttgc cgacagctaa agcctctagt  
301 cacggcagct gtgctcatta atttctaatt ctccaccacg gttttgtaag acttcttaaa  
361 actgcagaaa gctggagaca ggatccctga atgctggcgt gcaggcgaat t
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773791 277 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-47 microsatellite sequence.  
ACCESSION JF773791  
VERSION JF773791  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 277)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 277)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .277  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-47”  




1 acttgaacat ctcagccagg aagaacgagt ccatgctgga gagagagaca gagagcaagg  
61 agtgagagag agagagagag agagagagag agagagagag agagagagag agagagagag  
121 agagagagag actcagagac acccacacac acacaggcac tgtggaacaa acagacagac  
181 acaggggctg gcgctgggag tcactctcac cggtcctcgt ggctgccggt ccgcacgtct  
241 ttcatggcag caaagccaca gggaactcgg gcgaact 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773792 285 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-48 microsatellite sequence.  
ACCESSION JF773792  
VERSION JF773792  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 285)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 285)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .285  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-48”  




1 acttgaacat ctcagccagg aagaacgagt ccatgctgga gagagagaca gagagcaagg  
61 agtgagagag agagagagag agagagagag agagagagag agagagagag agagagagag  
121 agagagagag agagagagac tcagagacac ccacacacac acaggcactg tggaacaaac  
181 agacagacac aggggctggc gctgggagtc actctcaccg gtcctcgtgg ctgccggtcc  
241 gcacgtcttt catggcagcg aagccacagg gaactcgggc gaact  
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773793 285 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-49 microsatellite sequence.  
ACCESSION JF773793  
VERSION JF773793  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 285)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 285)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .285  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-49”  




1 acttgaacat ctcagccagg aagaacgagt ccatgctgga gagagagaca gagagcaagg  
61 agtgagagag agagagagag agagagagag agagagagag agagagagag agagagagag  
121 agagagagag agagagagac tcagagacac ccacacacac acaggcactg tggaacaaac  
181 agacagacac aggggctggc gctgggagtc actctcaccg gtcctcgtgg ctgccggtcc  
241 gcacgtcttt catggcagcg aagccacagg gaactcgggc gaact
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٨ 
 
LOCUS JF773794 251 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-50 microsatellite sequence.  
ACCESSION JF773794  
VERSION JF773794  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 251)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 251)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48i75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.251  
/organism=Acipenser persicus”  
/mol_type=’genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-SO”  




1 acctgctgct gtataaacta tggacagaaa tgaaagcttt tatattaact ttattgttat  
61 tttatacact gaataccgca tacacacaat gaatacactc tgaatacaca cactgaatat  
121 atgcattctg aatacataca ctgaatacat gcattctgaa tacacactgt gaatacacac  
181 acacacacac acacacacac acacacacac acacacacac acagacacag acagacagac  
241 acacagtccg t
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٨٩ 
 
LOCUS JF773795 289 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-51 microsatellite sequence.  
ACCESSION JF773795  
VERSION JF773795  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 289)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 289)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-20i 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box96i, Sari, Mazandaran48i7S-iii3, Iran  
FEATURES Location/Qualifiers  
source 1 . .289  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:6i 968”  
/clone= ‘Ape-Si”  




1 acttgaacat ctcagccagg aagaacgagt ccatgctgga gagagacaga gagcaaggag  
61 tcagagagag agagagagag agagagagag agagagagag ggagagagag agagagagag  
121 agagagagag agagagagag caaggagtcc gagagagaga gagagcattg tggatcaaac  
181 agacagacag acacgggggc tggcgctggg agtcactctc accggtcctc gtggctgccg  
241 gtccgcacgt ctttcatggc agcgaagcca cagggaactc gggcgaact 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٠ 
 
LOCUS JF773796 252 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-52 microsatellite sequence.  
ACCESSION JF773796  
VERSION JF773796  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 252)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 252)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .252  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=’Ape-52”  




1 accacagctc ccagttcact gaaccattgg agtattgagg cactgcctgc tgcctaaaac  
61 agcagacaga cagacagaca gacagacaca gagccccaca atcctgttca gtctgacact  
121 acaatagaat tccttgttgg tgtgcgttta ctgttgggca atgtagagaa agtggagccg  
181 atgggttaat aaaccccctc cccctctcta caggggcagg cgaggctaac ttcgacgctc  
241 tggactcgaa cc 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩١ 
 
LOCUS JF773797 260 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-53 microsatellite sequence.  
ACCESSION JF773797  
VERSION JF773797  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 260)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 260)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .260  
/organism=Acipenser persicus”  
/mol_type=’genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-53”  




1 acgcacacac acgcacatac atacacacac acacacacac acacacacac actcactgtg  
61 ttgttattac cagtagaaag acaataatat atacacatac actaatcgat aagaaaaata  
121 catccagcct aataaacaag atatgcaata agaacaacgt tttttgtttg tctttttatt  
181 ttggcgtata gtgccgtgtc ccgtgttttg tgttcaaacc ttttattttc tgtgctgttt  
241 tattaaatgc tgagcgaaac  
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٢ 
 
LOCUS JF773798 265 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-55 microsatellite sequence.  
ACCESSION JF773798  
VERSION JF773798  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 265)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 265)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .265  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-SS”  




1 acttgaacat ctcagccagg aagaacgagt ccatgctgga gagagacaga gagcaaggag  
61 tcagagagag agagagagag agagagagag agagagagag agagagagag agagcaagga  
121 gtccgagaga gagatagaga gcattgtgga tcaaacagac agacagacac gggggctggc  
181 gctgggagtc actctcaccg gtcctcgtgg ctgccggtcc gcacgtcttt catggcagcg  
241 aagccacagg gaactcgggc gaact 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٣ 
 
LOCUS JF773799 146 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-56 microsatellite sequence.  
ACCESSION JF773799  
VERSION JF773799  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 146)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 146)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.146  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-56”  




1 aattcgtcct gctgaagaag gtaaatatct aagctcagtg gggttgaaca cacacacaca  
61 cacacacaca ctgaaaaaca ccccacagaa tgattctcac tgtcccacag aacggtatgt  




ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٤ 
 
LOCUS JF773800 298 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-57 microsatellite sequence.  
ACCESSION JF773800  
VERSION JF773800  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 298)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 298)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .298  
/organism=’Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-57”  




1 accgattccc ccacgccttt accgctcaac catggcgtcc catgcacacg cactagtttt  
61 aggtgccaca cacacacaca cacacacaca cacacactca cactcacaca cacacacact  
121 cacacgcaca cacactcgca cagagacaca caaactccca ctgcctttga acaattaccc  
181 accccctgcc ggatccctgc cacacgcaca cgcacgcaca cactgggagt cccacacact  
241 gaaacgggca tgacaatttc acacccacac cgcctccctc tggtagtact agatgctc 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٥ 
 
LOCUS JF773801 221 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-58 microsatellite sequence.  
ACCESSION JF773801  
VERSION JF773801  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 221)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 221)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.221  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=’Ape-58”  




1 gttcatggac tccagagaca gtgcaagtga gggaagcctc atcgccgata gccaggactc  
61 cgggaggatc tactgagact gcacacagac acacacacac acacacacac acacacacac  
121 acacacacac acacacacgg aagaagcacc tatgcgtgtc cggttcctag tatctgattg  
181 atctcagaac tttgccaagc cgggtcttaa agaatcgaaa t  
 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٦ 
 
LOCUS JF773802 146 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-59 microsatellite sequence.  
ACCESSION JF773802  
VERSION JF773802  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 146)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 146)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.146  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-59”  




1 aattcgtcct gctcaagaag gtaaatatct aatctcagtg gggttgaaca cacacacaca  
61 cacacacaca ctgaaaaaca ccccacagaa tgattctcac tgtcccacag aacggtatgt  
121 ttgattgcat tgaatgcagt cgtggt 
 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٧ 
 
LOCUS JF773803 887 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-60 microsatellite sequence.  
ACCESSION JF773803  
VERSION JF773803  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 887)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 887)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.887  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=’taxon:61 968”  
/clone=”Ape-60”  




1 gcaattcgcc tgcacaccag cattcaggga tcctgtctcc agctttctgc atttttaaga  
61 agtcttacaa aaccgtggtg gagaattaga aattaatgag cacagcttcc gtgactagag  
121 gctttagctg tcggcaaaat ccatgcaaag agagtcagcg ggtctcctct ctctctctct  
181 ctctctctct ctctctctct ctctctctct ctctctcgca cattccctct ctgactcttt  
241 gtgactgctc cccccaacac cattgttcct cgcaagtacc ccctgcctaa gggtgatgat  
301 gatttgacta cttccccccc ttcctcacgg gtgggaccgg gagtctctta agacgcctca  
361 gcttgagctg tgagtcacta ttaatttggg ttgcgctcgt gatctgacta aacctgacac  
421 ctcatgccaa gtgatgatga catccatgca gcaccttgca catagtacga agagttagct  
481 atcactggct agtgtggtgt acattaacgg cgtggcaccg ctcctcatat atcatagaat  
541 taatccacat gctccaccgc ttgagcgggc cccgcccctg ttcatttgag tttcgatcat  
601 gcaactggac tcgccaggtg ggatactgat cactctctcc tttccactct tattaacgcc  
661 aacctctaga tgtgcacccg ctgccgggag cggaaaacta ttgatatcta atcgtgtgcg  
721 ctggctattg ctttacgtgc agtacaacgt gagtacaatc aaggtaaaac ttgactggcg  
781 caaaccagtc gtcaggacta aaatcatatg ccattttccc tgatacttct ttcctttggt  
841 ctatcggaac ttcctgaatg gaacacgaat gatatatccg cgactcg  
 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٨ 
 
LOCUS JF773804 469 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-62 microsatellite sequence.  
ACCESSION JF773804  
VERSION JF773804  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 469)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 469)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .469  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-62”  




1 acgactacgg agacaccgac caatcaaacg gcgacttcgc ctacagcagc tccgccccct  
61 ccgcggccat ggctcccagc gcgcgggccc caggtgagga gacagcacac acacacacgc  
121 acacacatgc acacacacac gcacacccac gcatgcatac acacacccac acccacaccc  
181 acacacacac ccacacgcac gcacacacat gcacgcccac acacacgcac acccacgcat  
241 gcatacacac acgcgcacac acacacacac ccacacccac acatacacac acacacccac  
301 acccacaccc acacccacac gcacacgcac gcacacacat gcacgcccac acacacgcac  
361 acccacgcat gcacgcccac acacatggaa gaaacaccta tgcgtgtccg gttcctagta  







ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………١٩٩ 
 
LOCUS JF773805 617 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-63 microsatellite sequence.  
ACCESSION JF773805  
VERSION JF773805  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 617)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 617)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.617  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-63”  




1 actttaaacc taagtcacca caatacatta gttagctgtg agatctaaaa tgtgagtatt  
61 agcacacccc tagtaagaac cctaaagagc aacaacaaaa caaagcactt tgttcaggca  
121 gacaggcagg caggcaggca gagagacaga caagacaaga cagacagaca gagagacaga  
181 caagacaaga cagacagaca ggcaggcagg cagacgggca ggcagacaga caggcaggca  
241 ggcaggcaga gacagacaga caagacaaga cagacagaca gacaggcagg caggcaggca  
301 ggcaggcaga cgggcaggca gacagacagg caggcaggca ggcagagaca gacagacaag  
361 acaagacaga cagacagaca ggcaggcagg caggcagaca gacaggtagg caggcaggca  
421 gataaattac tcagaaaggt taatttccag catttcctcc tgtctctctc tgacactttc  
481 ccaatataac catacaggca tagagaggca gcatatcttg catgcactac aacttaccac  
541 gctgcaccca ccaggaccca aagaacaaaa ctgcactcca ataacagctg tcttccaaag  





ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٠ 
 
LOCUS JF773806 283 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-64 microsatellite sequence.  
ACCESSION JF773806  
VERSION JF773806  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 283)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 283)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .283  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-64”  




1 atttcggaga aaccttcata gagagaggga gcgacaaact tactcctgag aggagaaaga  
61 agaggagaga ggagaggaga ggagaggaga gaggttaatt taacaatgtc acaaacacac  
121 acagtgacag acagacagac agacagacag acagacagac agacagacag acagacaccc  
181 acacacagac atatagacac acacacacat acccatccac acccactcag ctaaggagtg  
241 ttaggattcc caacgcacag caaacagcca gccatgacga agc  
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠١ 
 
LOCUS JF773807 296 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-65 microsatellite sequence.  
ACCESSION JF773807  
VERSION JF773807  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 296)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 296)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .296  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-65”  




1 acagcaatgt gaaatctctt ctcttctctc agtttcgtca gatgcagccc tcgcagaaaa  
61 accagcccac agtcaatgat atggtattcc acagctacaa gtgagtgtct gtgtctgtct  
121 gtctgtctgt ctgtctgtct gtctgtctgt ctgtctgtct gtctgtctgt cactgtgtgt  
181 gtttgtgaca ttgttaaatt aacctctctc ctctcctctc ctctcctctc tcctcttctt  
241 tctcctctca ggagtaagtt tgtcgctccc tctctctctg aaggtttctc caaaat 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٢ 
 
LOCUS JF773808 296 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-66 microsatellite sequence.  
ACCESSION JF773808  
VERSION JF773808  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 296)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 296)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .296  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-66”  




1 acagcaatgt gaaatctctt ctcttctctc agtttcgtca gatgcagccc tcgcagaaaa  
61 accagcccac agtcaatgat atggtattcc acagctacaa gtgagtgtct gtgtctgtct  
121 gtctgtctgt ctgtctgtct gtctgtctgt ctgtctgtct gtctgtctgt cactgtgtgt  
181 gtttgtgaca ttgttaaatt aacctctctc ctctcctctc ctctcctctc tcctcttctt  
241 tctcctctca ggagtaagtt tgtcgctccc tctctctctg aaggtttctc caaaat  
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٣ 
 
LOCUS JF773809 419 bp DNA linear VRT 13-APR-2011  
DEFINITION Acipenser persicus clone Ape-68 microsatellite sequence.  
ACCESSION JF773809  
VERSION JF773809  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae; Acipenser.  
REFERENCE 1 (bases 1 to 419)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 419)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.419  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=’taxon:61 968”  
/clone=”Ape-68”  




1 agttcgcact gtagggattc ataaacacat ctggacagac agacagacag acacacccag  
61 acagagagac acacagagac agagagacag acagacacac ccagacagac acacagagac  
121 agagagacag acagacacac acagacagac acacagagac agagagacag acagacagac  
181 acagacagac agacagacac acagacagat agacacacag acagacacac agagacacac  
241 agacagaaag ttatatttca gtttgacttc acttgatgtc tttttaacct taattgcgaa  
301 tgtgcaagtg gaagagacgt cctgaaagca gcgcatgcaa actgagagct ttctgtagct  
361 gagtgcagaa gcagacaaca tgtctggaag aaacatctct ttatttataa ctgcagcgt  
 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٤ 
 
LOCUS JF773810 599 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-70 microsatellite sequence.  
ACCESSION JF773810  
VERSION JF773810  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 599)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 599)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.599  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-70”  




1 acctacctca gggcagtagc agccaggcac acagtcctgc tggctggcac agtgacccct  
61 ctctcccact gtggagcaca gcttctcaca gggggagcca cactccatga attggaacgg  
121 ggtgacgcag tctgaaacac aggaagagag acagggtcag tctctctcac acacacacac  
181 acacacacac tgacatacac agaccctgac cctgacactg acactgacac acacacacac  
241 acacacacac tgacacacag actggactgg aatggggaga tgcactctga aacacatgca  
301 gagaggcagg gtcagcttct cacacaaact gacccacaca ataacacgca cacacacaca  
361 ctcacactga cacactcact cacacacaga cagacagaca agcaagccgc tcaccaccac  
421 agtctccgga tggacaggct ctggactgtg tctccagccc ctcacaatgc tgccccctgt  
481 aggtgggagg aagaggtgtc cggtagcggt gctgcagctg ggaggtgcag gagcaggcag  







ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٥ 
 
LOCUS JF773811 296 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-71 microsatellite sequence.  
ACCESSION JF77381 1  
VERSION JF773811  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 296)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 296)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .296  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-71”  




1 atttcggaga aaccttcaga gagagaggga gcgacaaact tactcctgag aggagaaaga  
61 agaggagaga ggagaggaga ggagaggaga gaggttaatt taacaatgtc acaaacacac  
121 acagtgacag acagacagac agacagacag acagacagac agacagacag acagacagac  
181 agacacagac actcacttgt agctgtggaa taccatatca ttgactgtgg gctggttttt  








ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٦ 
 
LOCUS JF773812 292 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-73 microsatellite sequence.  
ACCESSION JF773812  
VERSION JF773812  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 292)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 292)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .292  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=’taxon:61 968”  
/clone=”Ape-73”  




1 atttcggaga aaccttcaga gagagaggga gcgacaaact tactcctgag aggagaaaga  
61 agaggagaga ggagaggaga ggagaggaga gaggttaatt taacaatgtc acaaacacac  
121 acagtgacag acagacagac agacagacag acaggcagac agacagacag acagacagac  
181 acagacactc acttgtagct gtggaatacc atatcattga ctgtgggctg gtttttctgc  







ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٧ 
 
 
LOCUS JF773813 295 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-76 microsatellite sequence.  
ACCESSION JF773813  
VERSION JF773813  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 295)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 295)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .295  
/organism=”Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=’taxon:61 968”  
/clone=”Ape-76”  




1 atttcggaga aaccttcaga gagagaggga gcgacaaact tactcctgag aggagaaaga  
61 agaggagaga ggagaggaga ggaaaggaga gaggttaatt taacaatgtc acaaacacac  
121 acagtgacag acagacagac agacagacag acagacagac agacagacag acagacagac  
181 agacacagac actcacttgt agctgtggaa taccatatca ttgactgtgg gctggttttt  
241 ctgcgagggc tgcatctgac gaaactgaaa gaagagaaga gatttcacat tgctg  
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٨ 
 
 
LOCUS JF773814 271 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-77 microsatellite sequence.  
ACCESSION JF773814  
VERSION JF773814  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 271)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 271)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.271  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=’taxon:61 968”  
/clone=”Ape-77”  




1 acttgaacat ctcagccagg aagaacgagt ccatgctgga gagagacaga gagcaaggag  
61 tcagagagag agagagagag agagagagag agagagagag agagagagag agagagagag  
121 caaggagtcc gagagagaga tagagagcat tgtggatcaa acagacagac agacacgggg  
181 gctggcgctg ggagtcaccc tcaccggtcc tcgtggctgc cggtccgcac gtctttcatg  
241 gcagcgaagc cacagggaac tcgggcgaac t  
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢٠٩ 
 
LOCUS JF773815 252 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-78 microsatellite sequence.  
ACCESSION JF773815  
VERSION JF773815  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 252)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 252)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 . .252  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-78”  




1 accacagctc ccagttcact gaaccattgg agtattgagg cactgcctgc tgcctaaaac  
61 agcagacaga cagacagaca gacagacaca gagccccaca atcctgttca gtctgacact  
121 acaatagaat tccttgttgg tgtgcgttta ctgttgggca atgtagagaa agtggagccg  
181 atgggttaat aaaccccctc cccctctcta caggggcagg cgaggctaac ttcgacgccc  
241 tggactcgaa cc 
 
 
ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢١٠ 
 
LOCUS JF773816 454 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-80 microsatellite sequence.  
ACCESSION JF773816  
VERSION JF773816  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 454)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 454)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1 .454  
/organism=Acipenser persicus”  
/mol_type=”genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=”Ape-80”  




1 acgcctataa gtggaagtac actgcagtga attagatggt gctgctgctt attgatatgt  
61 gtccatagca ggcagttaga actaatagtc aaagcacctg aacacaatat tggagttaac  
121 ggggggttca ggaggctttc tatctgtctg tctgtctgtc tgtctgtctg tctgtctgtc  
181 tgtctgtctg tctgtctgtc tgtctctgcc tgcctgcctg cctgtctgtc tgcctgcccg  
241 tctgcctgcc tgcctgtctg tctgtcttgt cttgtctgtc tctctgtctg tctgtcttgt  
301 cttgtctgtc tctctgcctg cctgcctgcc tgtctgcctg aacaaagtgc tttgttttgt  
361 tgttgctctt tagggttctt actaggggtg tgctaatact cacattttag atctcacagc  







ﻲﻧاﺮﻳا ﻲﻫﺎﻤﺳﺎﺗ ﺖﻴﻠﺗﺎﺳوﺮﻜﻴﻣ يزﺎﺳاﺪﺟ و ﻲﻳﺎﺳﺎﻨﺷ….......…………………………………………………٢١١ 
 
LOCUS JF773817 168 bp DNA linear VRT 13-APR-2011  
DEFI NITION Acipenser persicus clone Ape-81 microsatellite sequence.  
ACCESSION JF773817  
VERSION JF773817  
KEYWORDS  
SOURCE Acipenser persicus (Persian sturgeon)  
ORGANISM Acipenser persicus  
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;  
Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae;  
Acipenser.  
REFERENCE 1 (bases 1 to 168)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Isolation and Characterization of Microsatellite Markers in Persian  
Sturgeon  
JOURNAL Unpublished  
REFERENCE 2 (bases 1 to 168)  
AUTHORS Moghim,M., Heist,E.J., Tan,S.G., Pourkazemi,M., Siraj,S.S.,  
Panadam,J.M., Motalebi,A. and Sharif Rohani,M.  
TITLE Direct Submission  
JOURNAL Submitted (04-APR-201 1) Stock Assessment, Caspian Sea Ecology  
Institute, P.O. Box961, Sari, Mazandaran48l75-1113, Iran  
FEATURES Location/Qualifiers  
source 1.168  
/organism=Acipenser persicus”  
/mol_type=’genomic DNA”  
/db_xref=”taxon:61 968”  
/clone=’Ape-81”  




1 ggttccaatg tatcaggcaa aagaagagag atagaagaga gagagagaga gagagagaga  
61 gagagagaga gagagagaga gagagagaga gacacagaca gacagacaga cagacacact  





In order to have a sustainable management on Persian sturgeon (Acipenser persicus) as a highly 
commercial species in the South Caspian Sea, we need to identify its population structure and the level 
as well as its conservation status in their natural habitat. To develop a conservation program for this all 
Caspian Sea' sturgeon species it requires knowledge of its genetic diversity using reliable molecular 
marker to study population genetic structure. For these purposes, an enriched library was prepared 
based on a modified biotin-capture method. Approximately 1800 positive clones were screened for 
microsatellites in an Acipenser persicus genomic library. Of these 350 positively hybridizing clones 
were sequenced, and 81 clones were identified as having microsatellites with adequate flanking 
regions. 
We developed and tested 68 microsatellite primer pairs for Persian sturgeon. Out of 68 primer pairs 
developed, 11 pairs resulted in poor or no amplification, 13 were ambiguous, 6 were monomorphic, 20 
were tetrasomic and 18 were octosomic in Persian sturgeon. While none of the markers showed 
disomic inheritance in Persian sturgeon and Russian sturgeon (A. gueldenstaedtii). Several of the 
markers appeared useful for studies stellate sturgeon (A. stellatus), ship sturgeon (A.nudiventris) and 
beluga (Huso huso). Nearly all the polymorphic pattern for ship, stellate and beluga displayed the 
simple banding patterns characteristic of disomic loci, while those for Russian sturgeon displayed 
banding patterns characteristic of tetraploid or higher polyploid levels. These markers may prove useful 
in a variety of future sturgeon population genetic studies in the Caspian Sea. 
Keywords: Persian sturgeon, Acipenser persicus Caspian Sea, Microsatellite, Population genetic, 
 
